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Office  of  the  Chief  of  the  District  Police, 
Boston,  Jan.  1,  1890. 

To  His  Excellency  J.  Q.  A.  Brackett,  Governor  of  the  Commonwealth. 

Governor  :  — I  have  the  honor  to  submit  a  report  of  the 
duties  performed  by  the  District  Police  for  the  year  ending 
Dec.  31,  1889. 

Very  respectfully,  your  obedient  servant, 


KUFUS  R.  WADE, 

Chief  of  District  Police. 


REPORT. 


The  laws  of  the  Commonwealth  require,  as  an  important 
part  of  my  official  duty  as  Chief  of  the  District  Police,  that 
I  shall  make  a  full  report  annually  to  the  Governor  of  the 
work  of  this  department ;  and  I  have  the  honor  to  submit 
my  eleventh  annual  report,  which  comprises  the  record  of 
the  inspection  and  detective  departments  of  said  force. 

Following  the  practice  adopted  in  previous  reports,  and 
in  conformity  to* the  requirements  of  the  statutes,  I  shall  add 
such  suggestions  and  recommendations  as  seem  to  be  wise 
and  necessary. 

The  number  of  the  District  Police  remained  as  it  was  at 
the  date  of  my  last  report;  namely,  thirty-three  men,  in- 
cluding the  chief,  of  whom  twenty  are  detailed  for  service 
in  the  inspection  department,  leaving  twelve  designated  for 
detective  work. 

The  Inspection  Department. 
This  department  consists  of  twenty  inspectors.  Its 
duties  are  clearly  defined  by  the  statutes,  relating  to  the 
hours  of  labor;  the  protection  of  operatives  from  unguarded 
machinery ;  the  employment  of  women  and  minors ;  the 
schooling  of  children  employed  in  factories  and  workshops ; 
the  preservation  of  the  health  of  females  employed  in 
mechanical,  manufacturing  and  mercantile  establishments; 
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reports  of  accidents  in  manufactories ;  safety  appliances  for 
elevators ;  provisions  for  escape  from  hotels  and  other 
buildings  in  case  of  fire ;  proper  ventilation  for  factories 
and  workshops,  and  uniform  meal  hours  for  children,  young 
persons  and  women  employed  therein  ;  the  suppression  of 
nuisances  from  drains,  and  provisions  for  water-closets,  etc., 
for  the  use  of  each  sex  employed  in  factories  and  workshops, 
and  various  other  sanitary  regulations ;  the  inspection  of 
buildings  alleged  to  be  unsafe  or  dangerous  to  life  or  limb, 
in  case  of  fire  or  otherwise  ;  the  submission  to  the  inspector 
for  approval  of  a  copy  of  plans  and  specifications  of  any 
building  designed  for  certain  public  purposes,  as  factory, 
workshop,  mercantile  structure,  hotels,  apartment  houses, 
lodging  or  tenement  houses,  above  a  certain  height;  com- 
munication between  engineer  room  and  each  room  where 
machinery  is  run  by  steam,  in  every  manufacturing  estab- 
lishment; proper  safeguards  at  hatchways,  elevator  open- 
ings and  well-holes  in  public  buildings,  factories  and 
mercantile  establishments  ;  forbidding  the  use  of  portable 
scats  in  aisles  or  passageways  in  public  halls,  theatres, 
school-houses,  churches,  public  buildings,  etc.,  during  any 
service  or  entertainment  held  therein ;  requiring  fire-resist- 
ing curtains,  approved  by  inspectors,  for  use  in  all  theatres, 
etc.  ;  and  competent  watchmen,  lights  in  hotels,  gongs  or 
other  proper  alarms,  and  notices  posted  describing  means  of 
escape  from  fire  in  boarding  and  lodging  houses  above  a 
fixed  size,  family  and  public  hotels;  fire  escapes  on  tene- 
ment or  lodging  houses  three  or  more  stories  in  height ; 

DO  O  * 

prohibiting  during  working  hours  the  locking  of  any  inside 
or  outside  door  of  any  building  where  operatives  are  em- 
ployed ;  public  buildings  and  school-houses,  in  respect  to 
cleanliness,  suitably  ventilated  and  sanitary  conveniences; 
the  weekly  payments  of  wages  by  certain  corporations  to 
each  of  its  employees ;  and  sundry  other  matters  not  neces- 
sary here  to  be  specified. 

Among  the  earlier  industrial  laws  of  Massachusetts  are 
those  relating  to  the  hours  of  labor,  commonly  called  the 
ten-hour  law,  and  the  imposing  restrictions  upon  the  em- 
ployment of  children  and  young  persons,  who  had  not 
previously  received  a  certain  amount  of  schooling.  The 
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history  of  the  enforcement  of  these  laws  has  been  substan- 
tially that  of  every  considerable  change  that  has  been  sub- 
sequently made  in  the  laws  of  our  Commonwealth,  relating 
to  operatives  and  like  classes  of  working  people.  In  the 
beginning  the  new  law  was  felt  to  be  a  hardship  by  those 
who  were  required  to  conform  to  it.  It  was  denied  that  any 
real  necessity  existed  for  such  legislation,  or  any  actual 
advantage  could  come  to  those  in  whose  favor  it  was  made. 
It  was  predicted  that  only  disaster  could  be  expected  by 
our  manufacturing  interests,  by  reason  of  the  better  chances 
for  profit  thereby  afforded  to  factory  owners  in  adjoining 
States.  After  some  ingenious  attempts  in  limited  quarters 
to  evade  the  provisions  of  those  labor  laws,  which  were 
defeated  by  amendatory  acts  and  by  the  constructions  of  our 
courts ;  and  after  it  became  quite  evident  that  no  backward 
steps  were  to  be  taken,  and  that  the  anticipated  evils  were 
imaginary,  all  resistance  ended,  and  cheerful  submission  to 
the  new  order  of  things  became  manifest.  And  it  may  be 
fairly  asserted,  that,  if  the  fate  of  the  statutes  in  question 
were  now  to  be  left  in  the  hands  of  those  who  originally 
opposed  their  enactment,  not  an  essential  change  would  be 
made. 

What  has  been  the  effect  upon  those  operatives  whose 
hours  of  labor  have  been  lessened,  and  the  young  people 
obliged  to  work  in  factories,  whose  school  privileges  have 
been  secured?  It  is  safe  to  say  that  never  in  the  history  of 
Massachusetts  has  there  been  a  more  marked  improvement 
in  their  physical  condition,  nor  a  more  manifest  spirit  of  con- 
tentment than  at  present.  The  ideal  state  of  welfare  has  not 
been  reached,  nor  is  it  likely  to  be,  while  inherent  limitations 
control  human  endeavor.  But,  to  remove  some  of  the  causes 
of  discontent,  which  had  been  deepening  and  gathering  force, 
until  ominous  threats  and  a  chronic  tendency  to  strikes  and 
public  disorder  became  almost  fixed,  was  a  wise  exercise  of 
legislative  authority.  It  was  a  comparatively  new  idea  at 
that  time  for. a  State  to  concern  itself,  as  such,  in  the  physi- 
cal and  intellectual  well-being  of  the  operatives  within  its 
borders.  The  advance  of  civilization  may  be  temporarily 
checked,  but  cannot  be  defeated.  Such  progress  carries  with 
it  benefits  whose  existence  even  had  not  been  suspected. 


8       REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


When  the  demand  was  originally  made  for  a  law  limiting  the 
hours  of  labor  for  women  and  minors  in  manufacturing  and 
mechanical  establishments,  the  narrowest  construction  placed 
upon  the  movement  was  that  it  meant  a  little  more  leisure 
for  those  interested.  The  case  was  argued  chiefly  upon  the 
ground  that  the  hours  of  labor  exacted  were  excessive,  and 
possibty  the  measure  was  supported  by  many  for  that  reason. 
But  when  the  Legislature  flung  open  the  door  of  oppor- 
tunity, whether  the  result  was  foreseen  or  not,  it  came  to 
pass  that  new  light  was  shed  upon  industrial  problems. 
Fresh  interest  was  awakened  in  the  subjects  of  such  legisla- 
tion, and  led  to  investigations  which  enlisted  the  sympathy 
and  efforts  of  many  friends  of  humanity. 

The  good  results  of  shortening  the  hours  of  labor  were 
soon  apparent,  in  the  substantial  disappearance  of  discontent 
among  those  affected  thereby ;  in  the  maintenance  of  the 
standard  of  factory  productions,  both  as  to  quantity  and 
quality;  and  in  placing  Massachusetts  in  the  lead,  where, 
by  her  history  and  her  aspirations,  she  rightfully  belonged. 

The  attention  of  successive  legislatures  to  the  subject  of 
industrial  reforms  was  the  legitimate  outcome  of  that  earlier 
agitation  which  resulted  in  the  passage  of  the  so-called  ten- 
hour  law.  In  former  reports  I  have  traced  the  various  steps 
herein  indicated,  and  need  not  repeat  the  record.  But  it  is 
instructive  to  note  one  fact;  that,  amid  all  the  changes  in 
our  politics,  and  the  inevitable  tendency  of  legislative  bodies 
to  conservative  action,  from  the  time  that  the  first  labor  law 
was  enacted,  there  has  been  a  steady  adherence  to  the  policy 
thus  adopted,  and  a  continued  enlargement  of  its  scope. 
No  important  statute  in  relation  thereto  has  been  repealed, 
and  no  modifications  made  that  have  not  strengthened  the 
purpose  of  the  Legislature  to  make  permanent  the  policy 
marked  out  by  the  earliest  labor  law. 

If  experience  has  shown  anything  in  this  matter,  it  has 
been  the  wisdom  and  statesmanship  of  the  body  of  laws 
in  our  Public  Statutes  and  additions  thereto,  which  are 
known  as  industrial  legislation.  It  is  sixteen  years  since 
the  ten-hour  law  was  enacted ;  and  it  is  entirely  safe  to  say, 
that,  if  it  were  stricken  from  the  statutes  to-day,  not  an 
influential  voice  would  be  raised  within  our  borders  in  favor 
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of  the  restoration  of  the  order  of  things  which  that  law 
changed.  The  increase  of  public  interest  in  matters  of  this 
kind  is  a  very  significant  fact.  It  is  conceded  that  such 
laws,  to  be  effective,  must  be  rigid  in  their  provisions,  yet 
enforced  with  as  much  regard  for  the  rights  of  persons  and 
of  corporations  as  is  consistent  with  public  welfare.  Laws 
of  this  class  may  be  made  vexatious  in  their  enforcement, 
without  accomplishing  their  real  purpose,  which  is  the  cor- 
rection of  admitted  evils.  Inspection  may  be  frequent  and 
minute  ;  but  the  best  results  are  reached  when  zeal  is  guided 
by  discretion.  Good  laws  may  be  made  ineffective  by  unwise 
administration. 

The  Prevention  of  Elevator  Accidents. 

The  greater  number  of  elevator  accidents  are  chiefly  due 
to  the  employment  of  incompetent  persons,  many  of  whom 
are  boys  without  knowledge  or  experience,  and,  by  reason 
of  immature  age,  lacking  in  judgment,  and  prone  to  be  care- 
less. It  is  only  strange  that  such  accidents  are  not  more 
frequent.  The  great  speed  at  which  most  elevator  cabs  or 
cars  are  now  run  of  necessity  increases  the  risks  of  accidents, 
and  makes  it  more  important  that  they  should  be  in  charge 
of  responsible  persons.  In  the  event  of  the  rope  breaking 
or  slipping,  or  any  similar  sudden  exigency,  when  presence 
of  mind  is  required,  the  situation  is  too  serious  to  be  con- 
trolled by  a  young  boy.  For,  although  there  are  safety  at- 
tachments which  act  automatically  and  instantly,  and  before 
the  car  has  attained  any  headway,  it  adds  materially  to  the 
comfort  of  passengers  to  know  that  all  the  conditions  of 
safety  have  been  provided.  There  can  be  no  other  reason 
for  the  employment  of  boys  for  such  service  than  that  of 
lower  wages.  Yet  a  business  house  can  be  made  to  suffer  a 
greater  pecuniary  loss  by  a  single  accident  caused  by  a  care- 
less boy,  than  it  would  save  by  the  lower  rate  of  wages  for  a 
long  period-  Accidents  often  occur  on  freight  elevators 
because  no  person  is  in  exclusive  charge  of  them.  In  many 
of  our  large  mercantile  houses,  each  one  runs  the  elevator  for 
himself.  Among  the  number  there  must  be  some  who  are 
too  careless  to  be  trusted  in  such  a  place.  A  freight 
elevator  should  constantly  be  in  charge  of  a  competent  man. 
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I  am  still  of  the  opinion,  expressed  in  my  last  report,  that 
the  speed  of  elevator  cars  should  be  regulated  by  law,  with 
due  deference  to  the  public  desire  for  quick  transportation. 
I  am  satisfied  that  the  rate  of  speed,  especially  of  some  cars 
which  are  lifted  by  hydraulic  power,  is  far  too  great  for 
comfort  or  safety. 

Inspection  of  Summer  Hotels. 

At  the  numerous  summer  resorts,  and  especially  along 
our  Massachusetts  coast,  are  many  hotels  almost  universally 
built  of  wood,  and  accommodating  vast  numbers  of  guests. 
Anything  more  inflammable  than  some  of  these  structures  it 
would  l)e  difficult  to  find.  A  large  proportion  of  them  are 
lighted  by  gasoline  manufactured  on  the  premises.  The 
kitchens  form  a  part  of  the  same  building  which  contains  the 
sleeping  apartments.  The  means  of  extinguishing  fire  are 
often  almost  wholly  lacking,  and  suitable  fire  escapes  are  the 
exception  in  many  cases,  and  not  the  rule.  During  the  past 
season  I  have  caused  a  thorough  inspection  to  be  made  of 
these  summer  hotels.  Every  hotel  proprietor  has  been  given 
instructions  to  furnish  all  the  rooms  in  his  house,  which  are 
not  accessible  to  a  balcony  or  other  similar  fire  escape,  with 
an  adequate  portable  fire  escape.  This  consists  of  a  rope, 
belt,  and  a  strong  hook  attached  to  the  end  of  the  rope. 
The  hook  is  required  to  be  securely  fastened  near  a  window. 
The  appliance  is  so  arranged  that  the  belt  can  be  easily 
slipped  under  the  shoulder  of  a  person,  the  rope  let  out  of 
the  window  to  the  ground,  and  a  safe  descent  made  at  a  rate 
of  speed  which  the  person  can  control  by  a  contrivance  he 
holds  in  his  hand.  In  every  room  where  this  fire  escape  is 
provided,  we  require  that  printed  instructions  regarding  the 
use  shall  be  displayed.  It  is  claimed  that  women  and  chil- 
dren can  safely  reach  the  ground,  as  well  as  men,  if  they 
properly  adjust  the  belt  attached  to  the  rope,  and  grasp  the 
hand  apparatus.  The  arrangement  is  simple  and  effective. 
As  a  greater  protection  to  guests,  we  have  ordered  the  pro- 
prietors to  put  up  electric  fire-alarm  gongs,  from  twelve  to 
sixteen  inches  in  diameter,  with  all  necessary  facilities  and 
appliances  for  giving  a  speedy  alarm.  Every  hotel  that  has 
accommodations  for  fifty  or  more  guests  is  compelled  to 
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adopt  these  provisions  for  safety  from  fire.  These  gongs 
are  in  plain  sight,  capable  of  being  heard  throughout  the 
house,  and  so  placed  that  any  person  can  give  the  alarm 
in  case  of  fire. 

Child  Labor  in  Factories. 

In  previous  reports  I  have  made  extended  reference  to 
this  subject,  and  can  now  report  generally  that  constant 
progress  has  been  made  in  the  right  direction.  Superin- 
tendents and  mill  owners  are  as  a  class  intent  upon  render- 
ing obedience  to  the  statutes  relating  to  the  employment 
and  schooling  of  child  operatives.  The  objection  to  this 
class  of  legislation  and  the  obstruction  met  by  the  inspectors 
come  chiefly  from  the  parents  of  such  children.  Determined 
to  increase  the  family  income  by  utilizing  all  available 
sources,  the  parents  see  only  the  apparent  gain  of  a  few 
dollars  brought  into  their  homes  by  the  labor  of  their  chil- 
dren, and  they  resist  by  artful  means  the  attempt  of  the  law 
to  protect  their  helpless  offspring.  The  possible  earnings  of 
their  children  outweigh  all  higher  considerations  ;  and  their 
right  to  healthy,  unrestricted  growth,  and  exercise  and  rec- 
reation in  the  open  air,  and  suitable  training  in  the  public 
schools,  counts  for  nothing  in  the  struggle  for  gain.  The 
methods  to  circumvent  the  law  are  familiar  to  the  inspectors, 
and  but  few  cases,  comparatively,  challenge  investigation, 
where  formerly  these  subterfuges  were  numerous.  There 
are  undoubtedly  cases  where  it  would  be  no  special  hardship 
for  children  to  begin  early  to  learn  to  make  a  living  by 
manual  labor,  but  such  cases  are  clearly  exceptional.  But 
the  inherent  right  of  the  child  to  mental  and  physical 
development,  under  the  best  possible  conditions,  must  be 
protected  at  all  hazards,  not  only  because  its  own  highest 
interests  are  involved,  but  out  of  regard  to  the  claim  which 
the  State  has  in  behalf  of  its  citizens.  The  common  ten- 
dency of  the  employment  of  child  labor  is  always  to  abuse. 
The  competition  as  to  hours  of  work  and  rates  of  compen- 
sation is  calculated  to  lengthen  the  former  and  cheapen  the 
latter.  It  is  in  recognition  of  this  fact  that  laws  have  bee  n 
enacted  to  fix  the  age  at  which  children  may  be  first  em- 
ployed, to  restrict  the  number  of  working  hours  in  a  day, 


12     REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


and  to  provide  for  the  employment  of  reasonable  safeguards 
against  accident.  But  the  difficulties  surrounding  this 
branch  of  our  labor  problem  are  becoming  less  each  year, 
because  of  the  constant  decrease  in  the  number  under  four- 
teen years  of  age,  who  are  employed  in  factories.  It  must 
not,  however,  be  inferred  that  there  is  little  if  any  occasion 
for  continued  vigilance  to  prevent  violations  of  the  law  in 
relation  to  child  labor.  The  census  report  of  the  Common- 
wealth for  1885  contains  some  suggestive  statistics  concern- 

CO 

ing  child  labor.  Approximating  accuracy,  it  must  be 
remembered  that  there  are,  besides  those  enumerated,  many 
very  young  children  engaged  in  street  occupations  in  all 
the  cities  and  larger  towns,  principally  in  some  form  of 
peddling,  and  without  license  from  the  authorities ;  and  a 
quite  numerous- class  employed  in  offices  and  similar  places. 
The  policy,  however,  of  the  Commonwealth  in  respect  to 
the  labor  of  children  employed  in  manufacturing  and  other 
establishments,  is  firmly  settled.  No  child  under  thirteen 
years  of  age  can  be  lawfully  employed  in  such  labor.  By 
careful  estimate  I  am  enabled  to  state  that  about  eighty  per 
cent,  of  children  between  the  ages  of  ten  and  fourteen 
years,  formerly  found  in  our  manufacturing  establishments, 
are  now  receiving  an  education  that  will  improve  their  pros- 
pects for  obtaining  a  livelihood,  and  better  fit  them  for  the 
duties  of  citizenship. 

Fire  Escapes. 

In  previous  reports  I  have  dwelt  upon  the  action  of  the 
inspectors'  department,  in  pursuance  of  their  duty,  to  see 
that  suitable  fire  escapes  are  provided  in  those  situations 
designated  by  the  laws.  Constant  watchfulness  is  required, 
by  reason  of  the  many  new  structures  erected,  and  changes 
in  existing  ones  which  are  frequently  being  made.  So  many 
sad  accidents  have  been  chronicled  all  over  the  land,  attribu- 
table to  the  lack  of  means  of  escape  from  fire,  that  it  would 
seem  that  no  rational  doubt  could  exist  as  to  the  positive 
necessity  of  suitable  fire  escapes  for  those  inmates  of  upper 
stories  who  may  be  in  peril  from  sudden  and  rapidly  spread- 
ing flames.  As  I  have  had  occasion  to  say  in  previous 
reports,  the  best  preventive  measure  is  a  properly  con- 
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structed,  fire-proof  building^  one  whose  plan  and  workman- 
ship are  such  that  fire  cannot  easily  start,  nor,  if  once 
started,  gain  much  headway.  Recent  legislation,  requiring 
the  depositing  with  the  inspectors  plans  and  specifications 
relating  to  the  erection  and  construction  of  public  build- 
ings, public  or  private  institutions,  school-houses,  churches, 
theatres,  public  halls,  factories,  workshops,  mercantile  and 
other  establishments  of  that  character,  above  a  certain  height, 
and  employing  ten  or  more  persons  in  rooms  above  the  sec- 
ond story,  has  imposed  restrictions  which  experience  long  ago 
had  shown  to  be  essential.  Even  if  buildings  of  the  classes 
thus  specified  are  constructed  with  a  view  to  immunity  from 
fire,  it  does  not  answer  to  neglect  the  additional  precaution 
of  suitable  fire  escapes  ;  for  there  are  unforeseen  contingen- 
cies, as  when  a  great  fire  occurs,  which  destroy  all  calcula- 
tions as  to  safety  from  flames  which  have  got  beyond  control. 

The  temptation  is  constant  and  powerful,  with  builders 
and  owners  even  of  the  largest  and  most  costly  structures, 
to  adopt  cheaper  methods,  and  take  the  chances  of  disaster 
from  fire.  It  seems  difficult  for  them  to  realize  that  what 
has  so  often  happened  may  occur  again,  and  that  the  proper 
means  must  be  adopted,  at  any  cost,  to  prevent  not  only 
such  fires  as  originate  from  ordinary  causes  and  are  easily 
preventable,  but  those  which  may  devastate  a  wide  region 

The  Progress  of  Education. 
There  has  been  a  marked  progress  under  the  educational 
laws  of  this  State  since  1879.  At  that  time  there  was  no 
provision  in  the  law  in  relation  to  the  acquirements  of  read- 
ing and  writing  the  English  language.  By  referring  to  the 
report  of  that  year,  it  is  seen  that  children  were  employed 
in  various  establishments,  who  had.no  certificates  of  school- 
ing, some  of  whom  were  scarcely  nine  years  of  age,  and  who 
could  not  read  or  write.  It  was  suggested  during  that  year 
that  young  operatives  should  be  obliged  to  attend  school, 
and  have  a  fair  opportunity  of  acquiring  the  ordinary  branches 
of  education  ;  that  the  State  made  its  schools  free  to  all,  and 
they  were  the  availa-ble  means  of  imparting  knowledge  ;  and 
that  a  compulsory  educational  law,  strict  in  its  requirements, 
would  be  of  great  value  and  benefit  to  the  child. 
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In  1880  an  amendment  was  made  to  chapter  257,  Acts  of 
1878,  that  "On  and  after  the  first  day  of  May,  1880,  no 
child  under  fourteen  years  of  age  shall  be  employed  in  any 
mechanical  or  mercantile  establishment,  while  the  public 
schools  in  the  city  or  town  where  such  child  lives  are  in 
session,  unless  such  child  can  read  and  write."  In  1879 
there  were  over  6,000  children  employed  in  various  establish- 
ments visited  ;  in  1880,  10,500,  and  these  were  provided 
with  certificates,  as  required  by  the  statute.  During  the 
year  1880  it  was  found  that  a  majority  of  the  owners  and 
superintendents  of  mercantile  establishments  believed  in  the 
education  of  their  help,  and  that  the  law  in  relation  thereto 
was  wise  and  just.  In  1881  the  number  of  children  em- 
ployed was  11,368,  and  these  were  provided  with  certifi- 
cates, as  required  by  the  statute.  No  opposition  had  been 
encountered  to  the  just  requirements  of  school  attendance. 

During  the  two  years  of  the  enactment  of  the  educational 
law,  a  marked  change  had  taken  place  in  the  opinion  of  those 
who  were  opposed  to  such  legislation.  It  was  found  that 
the  State  was  fully  justified  in  interfering  in  behalf  of  edu- 
cation of  children,  on  the  ground  of  public  policy.  In  1882 
the  number  of  children  employed  was  8,145,  wTith  the 
required  certificates.  This  shows  a  decrease  in  the  number 
employed.  It  also  shows  the  beneficial  effects  of  the  com- 
pulsory educational  laws ;  it  shows  that  its  results  were 
increased,  and  that  the  execution  of  the  law  was  being 
enforced  for  the  welfare  of  the  youthful  toilers  who  were 
growing  up  in  ignorance.  The  policy  of  the  Commonwealth 
in  relation  to  education  within  its  borders  w7as  such  that  all 
good  citizens  were  grateful  for  the  good  results  attained. 
The  requirement  that  a  child  should  attend  school  until  its 
fourteenth  year  was  without  doubt  a  wise  course  of  legisla- 
tion, as  can  be  seen  in  the  decrease  of  the  number  of  children 
under  that  age.  In  1883  the  number  of  children  employed 
was  7,049,  having  the  required  certificates,  —  a  decrease 
of  over  1,000  children  employed  during  this  year;  which 
shows  the  importance  of  the  law  bearing  upon  education  and 
its  progress.  In  1884  the  number  of  children  employed  was 
7,&65  ;  of  this  number  there  were  1,078  between  the  ages  of 
fourteen  and  sixteen,  who  could  not  read  or  write.  In 
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1885-86-87  there  was  a  marked  progress  under  the  then 
existing  laws  in  regard  to  education.  Chapter  433,  Acts 
of  1887,  under  section  4,  reads  in- part  as  follows  : — 

Two  weeks  next  before  the  opening  of  each  term  of  the  evening 
schools  the  school  committee  shall,  by  posters  posted  in  three  or 
more  public  places  of  said  city  or  town,  give  notice  of  the  location 
of  said  schools,  the  date  of  commencement  of  the  term,  the 
evenings  of  the  week  during  which  said  schools  shall  be  kept,  the 
provisions  of  section  2  of  this  act,  as  to  forfeiture  for  non-compli- 
ance with  said  section,  and  such  regulations  as  to  attendance  as 
they  shall  deem  proper. 

Thus  it  will  be  seen  that  the  great  improvement  in  the 
law,  especially  in  the  direction  of  attending  evening  schools, 
leaves  no  loop-hole  open  to  enter  any  objection,  or  any 
reason  why  there  is  no  source  available  in  the  direction  of 
gaining  at  least  simple  knowledge,  or  the  more  simple  rudi- 
ments of  the  English  language.  The  attendance  at  these 
evening  schools  has  increased  to  a  very  large  extent,  so  much 
so  that  the  schools  in  very  many  sections  of  the  State  have 
become  over-crowded.  It  also  shows  that  it  was  a  wise  piece 
of  legislation,  and  that  thousands  became  benefited  thereby. 
The  progress  under  the  law  has  been  great  beyond  expec- 
tation. 

Chapter  348,  Acts  of  1888,  provides  for  an  age  and 
schooling  certificate.  The  age  certificate  must  give  all  the 
particulars  in  relation  to  parents  or  guardian,  name  of  child, 
where  born,  name  of  town  or  city,  name  of  county  if  known. 
State  or  country,  day  of  year  of  birth,  number  of  years  and 
months  old,  height,  complexion,  etc.  In  case  the  child  is 
under  fourteen,  there  must  also  be  added  in  the  certificate 
that  he  or  she  can  read  at  sight,  and  can  write  legibly 
simple  sentences  in  the  English  language  ;  and  that  he  or 
she  has  attended  a  public,  private  or  day  school,  accord- 
ing to  law,  at  least  twenty  weeks  during  the  year  next 
preceding  this  date,  and  that  the  last  twenty  weeks  of  such 
attendance  began  on  such  a  date,  etc.  If  attendance  has 
been  at  a  private  school,  the  signature  of  the  teacher  must 
be  attached.  It  also  provides  that,  in  cities  or  towns  having 
superintendents,  certificates  must  be  signed  by  such  super- 
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intendent  of  schools,  or  by  some  person  authorized  by  him 
in  writing ;  in  other  cities  and  towns  it  must  be  signed  by 
some  member  or  members  of  the  school  committee,  author- 
ized by  a  vote  thereof ;  also,  that  the  person  signing  the 
certificate  shall  have  authority  to  administer  the  oath  pro- 
vided by  law,  etc.  ;  and  such  oath  may  also  be  administered 
by  any  justice  of  the  peace. 

Up  to  this  time  it  has  been  found  that  there  has  been  a 
dec  reasc  in  the  employment  of  those  children  that  could  not 
read  or  write,  and  the  tendency  is  to  better  conditions, 
especially  in  the  direction  of  at  least  simple  and  plain  edu- 
cation among  the  rising  generations.  Under  the  above  law, 
little  if  any  fraud  can  be  practised,  particularly  in  the  case 
of  false  certificates. 

Looking  back  over  a  period  of  ten  years,  it  can  be  seen 
by  a  careful  observer  that  progress  has  been  made  in  a  .most 
wonderful  and  beneficial  degree,  until  to-day  the  Common- 
wealth of  Massachusetts  can  boast  of  the  best  system  of 
compulsory  education  of  any  State  in  the  Union. 

There  was  a  time  when  the  education  of  both  sexes 
was  sadly  neglected,  when  it  was  almost  altogether  over- 
looked. Now  there  are  schools  where  their  mental  powers 
can  be  used  for  acquiring  all  the  useful  branches  of  knowl- 
edge ;  and,  where  their  minds  are  properly  directed,  they 
can  obtain  every  branch  of  knowledge  which  can  improve  or 
adorn  the  human  mind.  There  can  be  no  hesitation  in 
asserting  that  the  obtaining  of  knowledge  by  the  young  mind 
will  create  an  influence  which  may  be  powerful  not  only 
over  the  tastes  and  manners  of  society,  but  over  the  moral 
jirinciples  and  character  of  mankind.  And  therefore  the 
young  ought  to  have  their  minds  enlightened  in  every 
branch  of  such  knowledge  which  may  have  a  beneficial 
influence  on  their  present  conduct  and  their  future  destinies. 
A  very  considerable  amount  of  education  might  be  obtained 
which  would  enlarge  the  range  of  the  minds  of  the  young, 
promote  their  sources  of  enjoyment,  and  furnish  a  broad 
foundation  for  future  usefulness  and  improvement,  and 
render  them  more  useful  in  society.  It  will  also  render  them 
more  expert  in  the  mechanical  professions,  and  fit  them  for 
becoming  informed  in  the  arts  and  sciences.    Now  that  more 
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attention  is  paid  to  the  cultivation  of  the  human  mind  among 
all  ranks,  education  may  be  expected  to  make  an  active 
progress  in  the  course  of  moral  and  intellectual  improvement. 
In  a  peculiar  manner  it  should  be  impressed  upon  the  minds 
of  the  young,  that  the  instruction  they  receive  and  the 
studies  in  which  they  now  engage  are  intended,  not  merely 
to  qualify  them  for  the  business  of  the  present  life,  but  like- 
wise to  prepare  them  for  the  facilities  and  improvements 
which  may  be  sought  for  in  all  branches  of  industry. 

Sanitation  and  Ventilation  in  Public  Buildings  and 
School-houses. 
It  would  seem  to  be  incredible,  in  these  days  of  general 
enlightenment,  that  there  could  be  opposition  to  any  rational 
plan  of  providing  sanitary  methods  and  suitable  ventilation 
in  public  buildings  and  school-houses.  Popular  science  has 
made  familiar  the  evils  of  bad  drainage,  insufficient  ventila- 
tion, and  other  sources  and  feeders  of  disease.  To  argue 
in  the  face  of  the  lessons  of  universal  experience  seems  to 
be  as  useless  a  task  as  an  attempt  to  prove  the  multipli- 
cation table.  No  sane  man  knowingly  drinks  dirty  water. 
Why  should  he  breathe  foul  air?  Is  the  pollution  less 
objectionable  because  the  means  to  prevent  it  occasion  a 
little  trouble,  and  sometimes  expense?  But  what  shall  be 
said  of  the  daily  infliction  of  bad  air  upon  many  thousands 
of  school  children,  who,  if  they  knew  the  perils  they  are 
subjected  to,  are  powerless  to  escape  them?  In  this  con- 
nection I  desire  to  call  attention  to  chapter  141),  Acts  of 
1888,  entitled,  — 

An  Act  to  cause  proper  sanitary  provisions  and  proper 
ventilation  in  public  buildings  and  SCIIOOL-HOCSKS. 

Section  1 .  Every  public  building  and  every  school-house  shall 
be  kept  in  a  cleanly  state  and  free  from  effluvia  arising  from  any 
drain,  privy,  or  other  nuisance,  and  shall  be  provided  with  a  suffi- 
cient number  of  proper  water-closets,  earth  closets  or  privies  for 
the  reasonable  use  of  the  persons  admitted  to  such  public  building 
or  of  the  pupils  attending  such  school- house. 

Sect.  2.  Every  public  building  and  every  school-house  shall  be 
ventilated  in  such  a  proper  manner  that  the  air  shall  not  become 
so  exhausted  as  to  be  injurious  to  the  health  of  the  persons  present 
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therein.  The  provisions  of  this  section  and  the  preceding  section 
shall  be  enforced  by  the  inspection  department  of  the  district  police 
force. 

Skct.  3.  Whenever  it  shall  appear  to  an  inspector  of  factories 
and  public  buildings  that  further  or  different  sanitary  provisions  or 
means  of  ventilation  are  required  in  any  public  building  or  school- 
house  in  order  to  conform  to  the  requirements  of  this  act  and  that 
the  same  can  be  provided  without  incurring  unreasonable  expense, 
such  inspector  may  issue  a  written  order  to  the  proper  person  or 
authority  directing  such  sanitary  provisions  or  means  of  ventilation 
to  be  provided,  and  they  shall  thereupon  be  provided  in  accord- 
ance with  such  order  by  the  public  authority,  corporation  or  person 
having  charge  of,  owning  or  leasing  such  public  building  or  school- 
house. 

Sect.  4.  Any  school  committee,  public  officer,  corporation  or 
person  neglecting  for  four  weeks  after  the  receipt  of  an  order  from 
an  inspector,  as  provided  in  the  preceding  section,  to  provide  the 
sanitary  provisions  or  means  of  ventilation  required  thereby  shall 
be  punished  by  fine  not  exceeding  one  hundred  dollars. 

Sect.  5.  The  expression  44  public  building"  used  in  this  act 
means  any  building  or  premises  used  as  a  place  of  public  enter- 
tainment, instruction,  resort  or  assemblage.  The  expression 
"school-house"  means  any  building  or  premises  in  which  public 
or  private  instruction  is  afforded  to  not  less  than  ten  pupils  at  one 
time. 

Sect.  6.    This  act  shall  take  effect  upon  its  passage. 

The  foregoing  act  was  approved  March  20,  1888.  As 
soon  thereafter  as  practicable,  the  necessary  orders  were 
issued  by  me  to  the  officers  of  the  inspection  department 
assigned  for  this  important  duty,  to  make  diligent  investiga- 
tion throughout  their  respective  districts,  and  to  promptly 
report  in  detail  all  facts  relating  to  the  subject  covered  by 
the  statute.  Complaints  had  been  presented  by  responsible 
parties,  pointing  out  gross  disregard  of  the  health  of  pupils 
of  certain  public  schools,  who  were  exposed  to  the  evils  of 
foul  water-closets,  defective  drainage,  and  insufficient  venti- 
lation. It  became  my  duty  to  see  that  these  allegations  were 
carefully  and  impartially  inquired  into.  As  the  result  o 
such  inquiry,  I  found  that  ample  ground  existed  for  com- 
plaint, under  the  statute.  It  has  been  the  rule  of  my  official 
action,  from  the  day  of  my  appointment  as  Chief  of  the 
District  Police,  to  use  the  utmost  courtesy  and  forbearance 
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compatible  with  the  impartial  discharge  of  my  duties.  I 
have  taken  pains  to  notify  persons  and  corporations  believed 
to  be  amenable  under  the  law,  in  order  to  afford  proper 
opportunity  for  compliance  therewith.  I  have  been  especially 
careful  in  the  enforcement  of  recent  statutes;  because, 
while  it  is  true  that  ignorance  of  the  law  excuses  no  man, 
1  am  bound  to  use  the  authority  confided  to  me  in  a  reason- 
able manner.  It  is  not  the  wisest  policy  to  invite  resistance 
to  the  law  for  the  sake  of  overcoming  it.  An  intelligent 
citizen,  or  school  committee,  must  be  presumed  to  he  willing 
to  render  obedience  to  the  law,  whatever  private  opinions 
may  be  entertained  as  to  its  wisdom  or  necessity.  We  live 
under  a  government  of  laws  and  not  of  men,  and  personal 
considerations  must  not  be  allowed  to  pervert  the  judgment 
or  render  partial  the  action  of  a  sworn  officer  of  the  law. 
Nor  must  obedience  to  law  be  measured  by  prejudice,  nor 
the  supposed  exigencies  of  local  economy  or  pride. 

It  must  be  conceded  that  it  is  not  a  pleasant  task  for  local 
authorities  to  admit  that  they  have  —  unwittingly,  it  may 
be: — brought  themselves  within  the  penalties  of  such  a  law 
as  the  foregoing  cited.  They  are  supposed  to  be  interested 
to  protect  their  own  children,  the  pupils  of  their  own  schools. 
It  is  not  strange,  therefore,  that  the  first  impulse  should  be 
to  deny  stoutly  that  the  evils  complained  of  exist  at  all. 
Then,  if  the  evidence  cannot  be  got  rid  of  in  any  way,  nor 
the  accusation  refuted,  it  is  not  an  uncommon  resort  to  say, 
"  We  have  our  local  or  municipal  inspector  of  buildings,  and 
we  have  our  local  boards  of  health."  The  laws  which 
convey  authority  beyond  them  should  be  amended  or  re- 
pealed. So  the  argument  is  presented  to  the  Legislature, 
and  that  body  is  asked  to  pass  an  act  exempting  the 
aggrieved  community  or  its  officials  from  the  operation  of  a 
most  beneficial  law,  —  a  statute  which,  if  unwise  for  one  city 
or  town,  is  in  the  nature  of  the  case  unwise  for  all.  Local 
option,  in  dealing  with  sanitary  evils  affecting  public  build- 
ings and  school-houses,  will  hardly  be  adopted  by  a  Com- 
monwealth which  long  ago  adopted  an  entirely  different 
policy  in  matters  relating  to  the  public  health.  The  results 
of  entrusting  solely  to  local  authorities  the  correction  of 
sanitary  evils,  and  giving  them  final  jurisdiction  thereof, 
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became  so  apparent  some  years  ago,  that  the  best  medical 
opinion  of  the  State  felt  called  upon  to  find  some  remedy  for 
it.  Nuisances  were  allowed  to  exist,  not  because  they  were 
not  recognized  as  such,  but  because  the  town  or  city  author- 
ities lacked  the  courage  to  suppress  them. 

Local  and  political  interests  clashed  with  the  public  good. 
There  was  no  summary  power  to  abate  public  nuisances. 
Such  process  as  could  be  employed  was  uncertain  of  appli- 
cation and  tardy  in  action.  When  the  facts  were  brought 
to  the  attention  of  the  Legislature,  and  the  defects  of  exist- 
ing laws  made  apparent,  the  result  was  the  establishment  of 
the  State  Board  of  Health,  with  powers  commensurate  with 
the  magnitude  of  the  task  before  it.  Probably  no  executive 
body  in  Massachusetts  possesses  under  the  law  more  arbi- 
trary and  summary  power.  And  it  should  be  so.  The  health 
of  the  community  is  a  paramount  consideration.  If  a  city 
or  town  becomes  aware  that  its  school-houses  are  in  a  bad 
sanitary  condition,  it  would  seem  to  be  a  fair  presumption 
that  proper  steps  should  be  taken  at  once  to  improve  them. 
But  the  inertia  to  overcome  in  such  cases  is  considerable. 
Suppose  it  should  appear  that  several  school-houses  in  a 
certain  city  were  seriously  defective  in  drainage  and  ven- 
tilation ;  that  the  water-closets  (located,  it  may  be, 
in  the  basement,  and  directly  under  the  rooms  in  which 
scores  of  young  children  are  assembled)  send  forth  con- 
stantly the  foulest  odors.  Complaints  of  teachers  eventually 
make  some  impression  upon  the  superintendent  of  public 
buildings,  and  he  communicates  at  his  leisure  with  the 
committee  on  public  property  of  the  city  council.  They 
discuss  the  subject,  and  perhaps  refer  it  to  the  sub-com- 
mittee man  of  that  section  ;  and,  when  he  finds  time  to 
attend  to  it,  he  makes  a  personal  examination,  and  reports 
back  to  the  full  committee,  which,  after  further  discussion, 
instructs  the  superintendent  of  public  buildings  to  cause  the 
necessary  work  to  be  done.  But  a  new  difficulty  presents 
itself.  That  official  reminds  the  committee  that  the  appro- 
priation for  his  department  is  so  nearly  exhausted  that  he 
cannot  undertake  this  additional  work.  What  is  to  be 
done?  If  the  complaints  are  persisted  in,  and  the  danger 
of  delay  too  great,  perhaps  a  small  amount  will  be  trans- 
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ferred  from  a  more  plethoiic  appropriation  to  the  appropria- 
tion for  school-houses  and  repairs,  and  something  may  be 
done.  If  not,  the  subject  goes  over  to  the  next  city  council, 
and  new  men  will  have  to  take  it  up  and  wrestle  with  the 
problem  of  how  to  prevent  sickness,  caused  by  bad  drainage 
and  imperfect  ventilation,  without  spending  a  considerable 
amount  of  money.  If  the  present  law  should  be  amende], 
as  was  attempted  in  the  last  Legislature,  by  providing  for  a 
board  or  boards  of  arbitration,  to  be  chosen  for  each  case  as 
it  arises,  an  ingenious  scheme,  tending  to  render  the  law 
inoperative,  will  have  succeeded.  If  the  board  of  arbitra- 
tion contemplated  should  be  composed  of  citizens  of  the  city 
or  town  complained  of,  that  in  effect  is  making  them  judges 
of  their  case. 

There  is  ample  remedy  now  against  any  arbitrary,  corrupt 
or  unjust  use  of  power  on  the  part  of  the  inspection  depart- 
ment of  the  District  Police,  and  the  law  ought  not  to  be 
emasculated  at  the  demand  of  those  who  most  need  its 
impartial  and  vigorous  enforcement.  In  my  opinion,  no 
statute  more  vitally  important  to  the  health  and  welfare  of 
our  school  children,  has  been  placed  on  our  book  of  laws  in 
recent  years  ;  and  a  fair  trial  of  its  workings  is  demanded  by 
every  consideration  that  can  appeal  to  the  Legislature. 

When  the  comparison  is  made  between  the  school-houses 
that  were  in  use  half  a  century  or  more  ago,  and  those  of  the 
present  day,  it  is  the  popular  belief  that  the  modern  struct- 
ures are  beyond  all  criticism,  both  in  respect  to  convenience 
and  architectural  adornments.  The  little  red  school-house 
stood  at  the  forks  of  the  road.  It  consisted  of  a  single  room, 
upon  whose  walls  hung  the  outer  garments  of  the  pupils. 
It  was  heated  by  a  stove,  placed  in  the  centre  and  supplied 
with  lengths  of  hickory  or  oak.  Its  only  means  of  ventila- 
tion were  the  windows,  which,  after  the  stove  had  been  well 
fired  up,  and  the  scholars  nearest  to  it  were  roasting,  were 
opened  for  the  admission  of  outside  air.  Heating  and  venti- 
lation were  thus  of  the  simplest  kinds.  Now,  except  in  the 
remoter  and  poorer  towns,  of  small  population  and  limited 
resources,  the  school-house  is  built  after  the  most  approved 
plans  of  the  skilled  architect,  reference  being  had  to  the  best 
ideas  of  science  and  the  most  obvious  lessons  of  experience. 
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This,  at  least,  is  the  conceded  purpose  of  those  to  whom  is 
entrusted  the  important  duty  of  erecting  proper  structures 
for  school  uses.  In  our  cities,  it  is  a  fact  of  common  knowl- 
edge that  very  large  sums  of  money  are  spent  for  a  single 
school  building,  and  no  efforts  are  spared  to  secure  satisfac- 
tory results.  It  remains  true,  however,  that  in  the  towns 
throughout  the  State  the  inspectors  found  many  school-houses 
in  an  unwholesome  condition,  arising  from  filthy  out-houses, 
cesspools,  broken  and  choked  drains,  lack  of  suitable  pro- 
visions for  ventilation,  and  other  like  causes.  In  some  cases 
the  privies,  located  in  the  school  yards,  are  so  near  the 
school-house  that  the  stench  is  necessarily  drawn  through 
the  open  windows  into  the  building,  and  the  air  breathed  by 
the  occupants  is  loaded  with  impurity.  Some  of  the  larger 
school-houses,  which  are  attended  by  several  hundred  pupils, 
are  provided  with  open  trough  urinals  in  the  basement, 
which  are  supposed  to  be  flushed  out  with  water  daily  by  the 
janitor ;  and  the  water-closets  in  the  same  apartment, 
although  connected  in  some  cases  with  the  sewer,  are  so 
poorly  arranged  or  maintained  that  they  are  a  constant 
nuisance.  In  one  of  the  smaller  cities  there  was  a  bad  odor 
in  the  yard  of  a  certaiu  school,  and  investigation  disclosed 
the  fact  that  it  came  from  a  sink  pipe  which  led  directly  into 
the  city  .-ewer,  without  any  sort  of  a  trap,  and  that  the 
opening  of  this  pipe  was  almost  directly- under  a  ventilator 
leading  up  into  the  building  in  which  more  than  five  hundred 
children  assembled. 

The  sanitary  condition  of  the  school  buildings  in  the  State 
reveals  a  condition  of  things  which  demands  thorough  and 
radical  treatment.  No  false  notions  must  be  permitted  to  pre- 
vent publication  of  the  facts,  nor  the  application  of  the  proper 
remedy.  It  is  always  difficult  to  secure  prompt  action  by  the 
local  authorities  in  cases  which  call  for  a  liberal  expendi- 
ture of  1 1 ton pi/.  An  increase  in  the  rate  of  taxation  is  as 
much  feared  in  some  quarters  as  the  approach  of  an  epidemic. 
A  department  which  has  marked  out  its  line  of  work  and 
subdivided  its  share  of  the  annual  municipal  appropriations, 
does  not  like  to  be  called  upon  to  revise  its  plans,  and  pre- 
pare for  emergent  occasions.  A  motion  to  refer  to  the  next 
city  government  is  always  in  order. 
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It  seems  a  strange  inconsistency  that  allows  the  expendi- 
ture of  a  vast  sum  of  money  for  a  school-house  which  is 
deficient  in  the  matter  of  ventilation  ;  yet,  strange  as  it  may 
seem,  some  of  the  worst  failures  of  suitable  ventilation  are 
found  in  structures  so  costly,  that,  if  the  aggregate  sum  were 
distributed  for  the  erection  of  the  plain  school-house  of  a 
former  generation,  it  would  provide  a  number  sufficient  to 
supply  all  the  towns  in  the  Commonwealth. 

In  recent  years  great  attention  has  been  paid  to  the  science 
of  heating  and  ventilation  of  houses,  and  of  school-houses 
and  other  public  buildings.  A  common  agreement  has  been 
reached  by  all  competent  authorities,  as  to  the  elements  com- 
prising the  evils  of  imperfect  ventilation,  and  the  close  con- 
nection between  proper  heating  and  proper  ventilation.  The 
two  cannot  well  be  separated  in  any  successful  scheme. 

It  is  well  known  that  close  stoves,  for  instance,  do  not 
assist  materially  in  promoting  adequate  ventilation  ;  for  the 
quantity  of  air  they  withdraw  from  the  room  is  simply  what 
is  required  for  combustion,  and  the  temperature  of  the  room 
is  not  nearly  uniform  at  different  heights,  because  of  the 
sluggish  circulation  caused  by  such  means  of  heating. 

One  authority,  whose  experiments  were  made  in  Canada, 
says  that  "  in  a  stove-heated  basement  room  over  a  cold  cellar 
he  has  frequently  seen  water  freeze  on  the  floor,  when  the  tem- 
perature of  the  air  at  the  ceiling  was  one  hundred  degrees; 
and  he  has  often  observed  a  difference  of  four  and  one-half 
degrees  in  the  temperature  of  the  air  for  every  foot  ol  height 
in  a  stove-heated  school-room,  sixteen  feet  high,  which  was  ex- 
posed on  two  sides  to  outside  air  at  zero."  11  But,  if  there  i<  a 
casing  with  a  space  between  it  and  the  stove  for  air  to  enter 
from  near  the  floor  and  issue  at  the  top  of  the  stove,  a  rapid 
circulation  of  the  air  of  the  room  is  produced,  and  the  tem- 
perature equalized."  This  system  of  ventilating  school- 
rooms heated  by  stoves  I  have  seen  in  operation  in  some  of 
the  school  buildings  in  the  State.  This  shows  conclusively 
the  inseparable  connection  between  the  heating  and  the  ven- 
tilating apparatus  in  buildings. 

It  is  an  indisputable  fact  that  the  air  is  never  found  abso- 
lutely pure  in  densely  populated  places  nor  in  occupied 
apartments.     In  such  localities  it  is  always  a  question  of 
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degree.  The  act  of  respiration  and  the  emanations  from  the 
person,  which,  although  insensibly,  are  constantly  taking 
place,  vitiate  it  to  a  serious  extent.  But  all  good  air  con- 
tains about  four  parts  of  carbonic  acid  gas  to  10,000,  which 
amount  may  be  slightly  increased  by  the  admixture  of  human 
breath,  without  rendering  it  close  and  offensive.  Practically 
each  person  vitiates  3,000  cubic  feet  of  air  in  an  hour,  and 
hence  this  amount  must  be  drawn  out  in  the  same  length  of 
time,  and  its  place  supplied  by  an  equal  quantity  of  pure  air. 

Suppose  fifty  children  are  confined  in  an  unventilated 
school-room,  twenty  feet  by  thirty,  and  ten  feet  high.  These 
children  will  spoil  about  one  hundred  and  fifty  feet  of  air  in 
one  minute,  or  nine  thousand  feet  per  hour,  or  twenty-seven 
thousand  feet  in  three  hours,  a  usual  half-day's  session.  But 
the  room  holds  only  six  thousand  cubic  feet  of  air,  the  whole 
of  which  these  children  would  spoil  in  forty  minutes.  Does 
not  this  simple  fact  show  the  absolute  necessity  of  ventilation  ? 

Air  is  unfit  to  support  life,  and  is  sure  to  cause  weakness 
and  disease,  when,  loaded  with  such  impurities,  it  is  drawn 
into  the  lungs  and  absorbed.  A  slight  degree  of  such 
atmospheric  impurities  renders  it  unfit  to  support  life;  and, 
if  it  is  breathed  constantly,  the  results  are  sure  to  be  im- 
pairment of  physical  vigor,  and  ultimately  disease  and 
death.  It  has  been  estimated  by  competent  authority  that 
at  least  forty  per  cent,  of  all  fatal  diseases  are  indirectly  due 
to  impure  air.  Experiments  have  shown  that  the  carbonic 
acid  of  respiration,  though  heavier  than  air  of  the  same 
temperature,  does  not  fall  to  the  floor  of  a  warm  room.  A 
larger  proportion  of  all  the  impurities  from  the  breath  is 
found  in  the  higher  and  warmer  parts  of  a  heated,  unventi- 
lated room,  than  in  the  lower  parts;  a  condition  which  is 
reversed,  however,  if  the  room  is  allowed  to  cool.  The 
problem  of  introducing  into  a  room  the  large  quantities  of 
properly  warmed  air  required  for  ventilation,  without  pro- 
ducing violent  currents  or  sudden  changes,  is  beginning  to 
be  better  understood.  A  reliable  natural  ventilation,  one 
which  occurs  without  artificial  assistance,  cannot  be  obtained, 
so  experts  have  said,  except  when  a  difference  of  tempera- 
ture exists  between  the  in-door  and  the  out- door  air.  Open 
windows  therefore  cannot  be  relied  upon  to  effect  a  proper 
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change  of  air,  unless  the  room  be  kept  either  warmer  or 
cooler  than  the  atmosphere  outside.  Open  lire-places  and 
open  stoves  are  partially  effective  in  winter,  if  suitable  fresh- 
air  inlets  are  provided  ;  but  the  chimney  flues  must  be  heated 
in  summer  also,  or  they  will  then  cease  to  work.  It  is  no 
part  of  the  duties  of  the  inspection  department  of  the  Dis- 
trict Police  to  designate  what  particular  system  or  method  of 
ventilation  is  most  effective,  and  to  insist  upon  the  adoption 
of  the  selected  scheme.  The  results  which  can  be  reached 
and  determined  after  proper  investigation  are  what  we 
expect  and  require.  The  best  methods  can  be  ascertained, 
and  have  been  shown  to  be  such  by  proper  tests. 

In  my  report  of  last  year  I  stated  that  the  enactment  of 
chapter  149  of  the  Acts  of  1888,  entitled,  "  An  Act  to  cause 
Proper  Sanitary  Provisions  and  Proper  Ventilation  in  Public 
Buildings  and  School-houses,"  imposed  upon  the  inspectors' 
department  an  important  and  onerous  duty.  The  record  of 
another  year  confirms  my  impressions  as  to  the  manner  in 
which  our  efforts  to  enforce  that  law  would  be  met.  The 
experiences  of  the  inspectors  agree  in  respect  to  the  opposi- 
tion made  by  those  who  should  be  the  first  to  welcome  such 
legislation,  and  to  aid  in  the  correction  of  the  evils  com- 
plained of.  Our  inspectors  in  many  quarters  have  been  met 
with  unjust  criticisms,  refusals  to  make  the  necessary  appro- 
priations, and  attempts  to  belittle  the  work  which,  acting 
under  orders  and  in  pursuance  of  law,  they  have  endeavored 
to  perform. 

That  gross  defects  in  ventilation  of  school-houses  exist, 
which  imperil  the  health  and  lives  of  the  children  and  teach- 
ers of  our  public  schools,  and  that  there  arc  rational,  practical 
and  summary  methods  of  removing  such  evils,  admit  of  no 
dispute.  The  facts  are  too  well  known  to  be  successfully 
denied  ;  and  the  department  must  act  upon  the  facts,  and 
enforce  the  law  as  it  stands,  with  or  without  the  co-operation 
and  sympathy  of  local  authorities.  It  is  a  matter  of  common 
knowledge,  that  during  October  of  the  current  year  a  com- 
plaint was  made,  upon  information  furnished  by  an  inspector, 
against  members  of  the  school  committee  of  the  town  of 
Kevcre,  for  refusal  to  comply  with  the  requirements  of  the 
law  in  relation  to  ventilation  of  school  buildings.  The 
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simple  fact  of  the  prosecution  is  doubtless  better  known 
than  the  facts  wjiich  led  up  to  the  complaint  and  trial,  and 
which  should  be  understood.  The  records  of  this  office  show 
that  on  the  twenty-ninth  day  of  January,  1889,  the  first 
order  of  this  department  in  respect  to  proper  ventilation  of 
the  school-houses  of  Revere  was  served  on  the  chairman  of 
the  school  committee ;  that  on  the  seventeenth  day  of  May, 
1889,  by  reason  of  a  change  in  the  chairman  of  the  school 
board,  the  second  order  in  relation  to  the  same  matter  was 
served,  and  also  on  the  chairman  of  the  selectmen  of  the 
town;  that  on  the  eighteenth  day  of  June,  1889,  the  third 
order  iu  the  same  case  was  served  on  the  chairman  of  the 
selectmen,  the  town  treasurer  and  the  town  clerk,  all  of  said 
Revere.  It  will  be  seen  that  it  was  only  after  repeated 
efforts  to  secure  compliance  with  the  law,  and  the  most 
extreme  patience  and  discretion  on  the  part  of  the  inspector, 
and  not  until  it  became  apparent  that  the  local  authorities 
intended  to  evade  or  disobey  the  law  and  bring  it  into  con- 
tempt, were  steps  taken  to  bring  the  facts  to  the  attention  of 
the  court.  It  ought  to  be  added  that  on  the  twenty-second 
day  of  March,  1889,  William  E.  McClintock,  city  engineer 
of  Chelsea,  an  expert  employed  for  the  purpose  of  investi- 
gating said  complaint,  and  instructed  by  said  school  com- 
mittee of  Revere  to  examine  the  premises  and  to  report  his 
views  and  opinions,  reported  to  said  board  that  the  complaints 
were  well  founded.  The  case  was  heard  in  the  police  court 
in  Chelsea,  Sept.  28,  1889,  and  the  decision  was  given  Oct. 
5,  1889.    The  judge  said  :  — 

The  evidence  introduced  tends  to  show  that  the  ventilation  in 
the  Winthrop  Avenue  school  building  in  the  town  of  Revere  is 
deficient.  The  means  of  supplying  heat  to  the  rooms  and  the 
manner  of  ventilating  are  such  that  while  the  rooms  are  occupied 
by  any  considerable  number  of  people  the  tendency  must  be  to 
exhaust  the  pure  air.  It  is  urged  upon  the  court  that  the  air 
becomes  exhausted  in  such  a  way  as  to  become  injurious  to  the 
health  of  the  occupants  of  the  school-rooms,  and  the  court  is  in- 
clined to  believe  that  such  is  the  possibility. 

In  order,  however,  to  sustain  this  action,  the  court  must  go 
farther  than  this,  and  find  that  the  building  in  question  is  not 
ventilated  in  a  proper  manner,  so  that  the  air  shall  not  become  so 
exhausted  as  to  be  injurious  to  the  health  of  the  persons  therein. 


1890.]        PUBLIC  DOCUMENT  — No.  32. 


27 


That  is  to  say,  the  court  must  find  from  the  evidence  that  there  is 
that  degree  of  exhaustion  injurious  to  health. 

In  the  absence  of  any  scientific  examination  as  to  quality  in  the 
analysis  of  the  air,  and  the  absence  of  proof  that  any  injurious 
effects  have  arisen  from  bad  air  and  the  condition  of  the  rooms,  the 
court  must  find  that  the  examination  by  the  government  has  failed. 

The  judge  admitted  that  some  action  should  be  taken  by 
the  town  of  Revere  in  reference  to  this  building  ;  the  manner 
of  the  ventilation  should  be  so  changed  that  there  would  be 
no  possible  danger  to  the  health  of  the  children  placed  under 
their  care.  In  this  connection  attention  is  respectfully  called 
to  the  following  :  — 

Boston,  Oct.  28,  1889. 

Rufus  R.  Wade,  Esq.,  Chief  of  the  District  Police. 

Dear  Sir:  —  The  following  are  the  results. of  my  analyses  of 
the  air  taken  from  certain  school-houses  in  the  town  of  Revere. 
The  samples  were  taken  on  the  morning  of  Oct.  24,  1889. 

1.  Air  from  the  Winthrop  Avenue  school,  Revere.  School- 
room of  Miss  Adams.  Number  of  pupils,  fifty-two;  time,  10.15 
a.m.  The  atmosphere  of  this  room  contained  33.94  parts  (thirty- 
three  and  ninety-four  hundredths)  of  carbonic  anhydride  (carbonic 
acid  gas)  in  10,000  of  air.  The  odor  on  entering  this  room  was 
strong  and  unpleasant,  and  produced  a  sensation  of  oppression 
and  "  closeness." 

2.  Air  from  the  Beachmont  school,  Revere.  School-room  of 
Mr.  C.  W.  Bean.  Number  of  pupils,  thirty-eight;  time,  11.15 
a.m.  The  atmosphere  of  this  room  contained  19.97  parts  (nine- 
teen and  ninety-seven  hundredths)  of  carbonic  anhydride  (carbonic 
acid  gas)  in  10,000  of  air.  There  was  some  odor  in  this  room, 
but  less  marked  than  in  the  former  case.  The  normal  proportion 
of  carbonic  anhydride  in  the  atmosphere  is  4  parts  in  10,000,  and 
the  permissible  impurity  derived  from  respiration  should  not  ex- 
ceed 2  or  8  parts  additional  in  a  properly  ventilated  room.  From 
this  it  appears  that  in  the  first  case  the  air  contained  about  five 
times,  and  in  the  second  case  about  three  times,  the  amount  of 
impurity  allowable  for  healthful  respiration. 

Very  respectfully, 

James  F.  Babcock. 

Here  is  the  testimony  of  one  of  our  most  eminent  chemists, 
giving  this  result  of  scientific  experiments  made  under  the 
fairest  conditions  for  ascertaining  the  exact  facts.  Mr. 
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Babcock  says  that  in  the  case  of  the  Winthrop  Avenue  school 
building,  room  of  Miss  Adams,  the  odor  on  entering  was 
strong  and  unpleasant,  and  produced  a  sensation  of  "  close- 
ness." In  reference  to  the  Beachmont  school  (Revere),  he 
says,  "  There  was  some  odor  in  this  room,  but  less  marked 
than  in  the  former  case ; "  and  his  summary  of  the  results  of 
his  experiments  is  :  *4  From  this  it  appears  that  in  the  first 
case  the  air  contained  about  five  times,  and  in  the  second 
case  about  three  times,  the  amount  of  impurity  allowable  for 
healthful  respiration."  Comment  on  such  facts  would  seem 
to  be  needless. 

Is  there  any  doubt  of  the  gross  neglect  of  the  authorities 
who  permit  such  a  condition  of  things  a  single  day  longer 
than  would  be  required  to  apply  the  proper  remedy  ?  The 
statute  has  been  criticised  because  it  makes  it  necessary, 
under  the  foregoing  ruling,  for  the  inspector  to  show,  not 
only  that  the  means  provided  for  ventilating  the  school- 
rooms are  not- up  to  the  accepted  standard,  but  that  the  air 
in  them  is  so  exhausted  as  to  become  injurious  to  health. 
And  it  has  been  said  that  it  involves  a  better  acquaintance 
with  the  principles  of  ventilation  than  those  who  are  called 
upon  to  enforce  this  law  can  be  said  to  possess.  It  may  be 
said  that,  as.it  is  a  question  of  evidence  whether  or  not 
proper  ventilation  is  supplied  in  a  given  case,  the  testimony 
of  scientific  experts  is  always  available  to  the  government ; 
and  it  would  seem  that  there  could  be  no  practical  difficulty 
in  securing  conviction  upon  such  testimony,  for  example,  as 
that  of  Professor  Babcock,  already  cited. 

What  local  authorities  may  think  as  to  the  wisdom  of  such 
a  law,  has  nothing  to  do  with  the  matter.  There  are  other 
statutes  that  have  become  a  dead  letter  because  local  author- 
ities have  seen  fit  to  obstruct  their  enforcement.  Soon  after 
the  decision  in  the  Revere  case  alluded  to,  it  was  publicly 
spoken  of  as  a  matter  of  congratulation  that  the  prosecution 
had  failed.  The  reason  given  was,  that  if  this  regulation 
were  enforced  throughout  the  State,  it  would  entail  a  vast 
expense,  with  no  certainty  that  the  object  aimed  at  would  be 
obtained.  It  was  stated  that  failure  has  been  the  result 
of  most  if  not  all  attempts  which  have  heretofore  been  made 
at  ventilation  on  a  large  scale  ;  and  the  suggestion  was  made 
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that  we  could  get  a  reasonable  amount  of  fresh  air  in  our 
school-houses  by  dividing  them  into  more  rooms,  so  that 
there  would  be  fewer  scholars  in  each  ;  forgetting  that  the 
expense  of  such  subdivision  would  be  much  greater  than 
that  of  a  proper  system  of  ventilation,  and  absolutely  barren 
of  satisfactory  results.  Because  the  removal  of  admitted 
evils,  so  gross  and  malignant  that  it  is  difficult  to  discuss 
them  with  patience,  will  entail  expense,  they  must  be  sub- 
mitted to,  or  else  dealt  with  as  the  inclination  of  local 
authorities  may  prompt. 

Economy  in  municipal  and  town  expenditures  is  always 
commendable,  but  it  is  not  to  be  practised  at  the  expense 
of  public  health  and  life.  The  school-houses  ought  to  be 
"  reasonably  ventilated,"  concedes  the  critic  who  is  disturbed 
because  insufficient  or  negligent  officials  are  compelled  to 
obey  a  law  intended  to  secure  reasonable  ventilation  in  such 
buildings  ;  but  he  means  some  crude  scheme,  such  as  venti- 
lating by  occasional  opening  of  windows,  and  taking  the 
chances  of  satisfactory  results  therefrom.  If  it  should  be 
said  that  the  evils  complained  of  in  relation  to  the  sanitary 
condition  of  school-houses  are  visionary  or  exaggerated,  a 
sufficient  reply  is  to  be  found  in  the  results  of  thorough 
investigation  of  the  school-houses  of  the  city  of  Boston,  and 
the  report  of  the  Board  of  Health  relative  thereto.  This 
report  was  submitted  to  the  common  council,  and  referred 
to  the  committee  on  schools  and  school-houses.  A  summary 
of  this  document  presents  facts  which  have  arrested  the 
attention  of  the  citizens,  and  must  eventuate  in  the  adoption 
of  measures  to  provide  better  sanitary  conditions  in  the 
school- houses  of  Boston.  One  hundred  and  sixty-three 
school-houses  were  examined,  with  the  following  results  : 
Defective  drainage  was  found  in  35,  want  of  traps  in  7, 
offensive  privy  vaults  in  51,  offensive  urinals  in  49,  offensive 
and  defective  cesspools  in  15,  offensive  water-closets  in  6, 
defective  drain  conductors  in  4.  The  ventilation  of  the 
buildings,  the  condition  of  the  cellars  and  the  surrounding 
air  spaces,  were  especially  examined,  and  call  for  special 
remark.  Fifty-seven  of  the  cellars  were  dark,  musty  or 
damp ;  46  of  the  houses  could  properly  be  criticised  as 
having  too  little  yard  room  or  air  space  surrounding  them, 
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while  some  are  closely  hemmed  in  by  high  buildings  or  by 
objectionable  trades.  Of  the  163  houses,  14b'  are  without 
any  modern  or  efficient  means  of  ventilation,  being  depend- 
ent upon  the  old-fashioned  shafts  in  the  walls,  aided  here 
and  there  by  small  apertures  through  the  external  walls,  all 
of  which  are  too  feeble  to  be  called  ventilation. 

It  would  be  much  better  if  all  privy  accommodations  were 
removed  from  the  cellars  to  an  adjoining  apartment,  where 
ventilation  and  such  use  of  water  or  heat  for  the  disposal  of 
excreta  could  be  used.  As  may  be  found  most  healthful  and 
economical,  by  expert  calculation,  a  dry  and  light  cellar 
would  be  largely  promoted  by  this  step,  and  what  is  now  a 
possible  danger  would  be  altogether  avoided. 

The  question  of  yard  room  and  the  surroundings  of  the 
school-houses  is  an  important  one,  and  should  be  carefully 
considered  in  giving  the  necessary  sunlight  and  fresh-air 
current  about  the  building.  The  large  number  of  pupils  in 
each  building,  and  the  lack  of  means  for  extracting  the  foul 
air,  have  claimed  the  most  attention  and  constitute  the 
greatest  sanitary  evil  connected  with  our  schools. 

In  our  recent  examinations  we  find,  by  measurement,  that  the 
average  number  of  cubic  feet  of  space  given  to  each  pupil,  in  163 
houses  examined,  is  as  follows  :  — 

Cubic  feet. 


Reckoned  by  the  number  of  seats,   202 

Reckoned  by  the  registered  pupils,       .       .       .       .       .       .  235 

Reckoned  by  the  average  attendance,    .      .             .   .   .      .  267 

Ten  of  the  best  gave  an  average  as  follows  :  — 

Reckoned  by  the  number  of  seats,   407 

Reckoned  by  the  number  of  registered  pupils,     ....  504 

Reckoned  by  the  average  attendance,   559 

Ten  of  the  poorest  gave  an  average  as  follows  :  — 

Reckoned  by  the  number  of  seats,   90 

Reckoned  by  the  number  of  registered  pupils,     ....  99 

Reckoned  by  the  average  attendance,   112 


These  measurements  were  made  by  twelve  inspectors,  and, 
while  there  may  be  slight  errors  in  individual  cases,  they  may  be 
regarded  as  too  small  materially  to  effect  the  averages  given. 

In  1874  we  caused  to  be  made  a  chemical  analysis  of  the  atmos- 
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phere  of  every  room  in  ten  school-houses.  The  selection  of  the 
houses  and  the  methods  pursued  were  such  as  to  give  a  fair 
average  of  the  condition  of  the  air  in  all  of  the  school-houses  of 
the  city,  without  needlessly  extending  the  expense.  The  result 
of  this  examination  showed  that  in  only  one  room  of  the  111  rooms 
examined  was  the  impurity  as  low  as  5.7  volumes  of  carbonic  acid 
gas  to  10,000  volumes  of  air,  and  from  this  it  ranged  as  high  as 
30  volumes  to  the  10,000.  The  rooms  of  the  best  house  averaged 
3.3  volumes  to  10,000,  and  those  of  the  poorest  one  18.1  volumes 
to  10,000.  The  majority  of  the  school-houses  remain  unaltered. 
Having  ascertained  the  actual  condition  of  the  air  in  the  average 
school-room,  are  we  not  justified  in  saying  that  such  an  atmosphere 
is  unwholesome,  and  produces  mental  and  physical  lassitude  in  the 
children  ? 

According  to  the  best  information  that  we  have  on  this  subject, 
a  person  requires  about  3,000  cubic  feet  of  fresh  air  each  hour  in 
order  to  keep  himself  in  a  healthful  condition,  and  preserve  the 
purity  of  the  air.  In  other  words,  a  person  uses  about  3,000 
cubic  feet  of  air  each  hour,  and  when  it  is  once  so  used  it  is  not 
fit  to  breath  again  until  it  has  been  renewed.  An  excess  of  car- 
bonic acid  gas  in  the  air  is  regarded  by  authorities  as  indicating 
an  excess  of  other  impurities,  and  has  been  adopted  as  a  standard 
measure  in  testing  the  purity  of  the  air.  The  normal  atmosphere 
contains  about  4  volumes  of  caibonic  acid  gas  in  each  10,000 
volumes  of  air ;  and  when  the  amount  of  carbonic  acid  gas  ex- 
ceeds 7  volumes  in  10,000,  the  air  becomes  perceptibly  vitiated, 
and  cannot  be  regarded  as  suitable  for  respiration. 

We  have  found,  by  measurement,  that  the  average  air  space 
allotted  to  each  pupil  in  the  average  school-room,  with  an  average 
attendance,  is  207  cubic  feet,  and  when  the  seats  are  filled,  202 
cubic  feet.  Now,  if  3,000  cubic  feet  are  needed  for  each  pupil 
per  hour,  the  amount  given  to  start  with  will  last  from  four  to 
five  minutes,  and  to  be  kept  fresh  must  be  changed  from  twelve  to 
fifteen  times  each  hour,  which  is  impracticable.  In  the  poorer 
houses,  or  those  in  which  the  smaller  spaces  are  given,  the  change 
of  air,  by  the  same  rule,  would  need  to  be  made  about  thirty 
times  per  hour. 

We  have  stated  the  amount  of  air  supply  found  to  be  necessary 
for  the  best  results.  Two  thousand  cubic  feet  per  hour  would  be 
a  compromise,  and  not  an  unreasonable  amount  to  ask  for.  Can 
this  be  done,  and  how? 

The  practicability  of  ventilating  school-houses  admits  of  no 
doubt.  It  is  as  much  a  matter  of  exact  knowledge  as  any  other 
question  in  mathematics  or  engineering.    The  air  should  be  intro- 
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duced  into  the  room  at  a  proper  temperature,  well  distributed  to 
the  children,  and  removed  sufficiently  often  to  prevent  foulness 
and  without  producing  uncomfortable  draughts.  This  can  be  done 
only  with  the  aid  of  power,  and  may  be  accomplished  by  heated 
shafts  or  fans.  The  air  may  be  propelled  into  the  room  and 
escape  by  properly  arranged  outlets,  or  the  foul  air  may  be  ex- 
tracted from  the  room,  having  properly  arranged  inlets  for  the 
fresh  air,  preference  being  given  to  the  latter  method.  All  de- 
pendence upon  natural  ventilation  should  be  abandoned  as  delusive 
and  untrustworthy,  and  the  simple  question  of  expense,  for  the 
use  of  the  necessary  power  to  move  the  air,  be  recognized  and  met 
without  further  delay. 

The  Board  of  Health  would  respectfully  recommend  that  His 
Honor  the  mayor  be  authorized  to  appoint  a  board  of  three  sanitary 
experts,  who  shall  consider  and  report  to  your  honorable  body, 
within  six  months  from  their  appointment,  the  best  method  and 
specifications  for  ventilating  our  school-houses  and  disposing  of 
the  excreta  therefrom ;  and  that  for  such  services  the  experts  be 
paid  a  liberal  compensation. 

For  the  Board  of  Health, 

S.  H.  Durgin,  Chairman. 

It  seems  to  me  that  no  apology  is  needed  for  devoting  so 
much  space  in  this  report  to  the  facts  and  arguments  of  the 
principal  local  health  board  in  our  State,  relative  to  the 
exact  condition  of  the  school-houses  of  the  city  of  Boston. 

The  practical  question  remains,  What  has  been  done  in 
the  chief  city  of  Massachusetts  ?  Following  is  a  copy  of  a 
letter  of  the  superintendent  of  public  buildings  of  the  city 
of  Boston,  dated  Oct.  23,  1889  :  — 

City  of  Boston,  Office  of  Superintendent  Public  Buildings, 

Oct.  23,  1889. 

R.  R.  Wade,  Esq.,  Chief  Massachusetts  District  Police. 

Dear  Sir  :  —  In  reply  to  your  letter  of  yesterday,  requesting 
information  as  to  the  disposition  of  your  notices  relating  to  the 
means  of  ventilation  of  certain  school-houses,  and  if  any  means 
had  been  taken  to  comply  with  the  notices,  would  say  that  an  esti- 
mate was  made  by  me,  in  accordance  with  a  request  from  His  Honor 
the  mayor,  of  the  cost  of  providing  ventilation  for  certain  school- 
houses  named  in  your  letters  of  February  26,  27,  28,  and  March 
5.    The  estimate  was  620,000,  and  was  submitted  to  the  board  of 
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aldermen  March  11,  and  referred  by  them  to  the  committee  on 

finance,  where  it  still  remains.    In  order  that  you  may  more 

clearly  understand  the  disposition  of  your  notices,  I  enclose  a  clip 

from  the  official  proceedings  of  the  board  of  aldermen  that  relates 

thereto.  „ 
lours  respectfully. 

James  C.  Tucker, 

Superintendent  Public  Buildings. 

The  following  was  received  :  — 

Defective  School-houses. 

City  of  Bostox,  Executive  Department, 
March  11,  1889. 

To  the  Honorable  the  City  Council. 

Gentlemen  :  —  I  transmit  herewith  sixteen  communications  on 
the  sanitary  condition  of  certain  school-houses  in  this  city,  received 
from  the  inspection  department  of  the  Commonwealth.  Under 
sect.  4,  chap.  149,  of  the  Acts  of  1888,  the  Commonwealth  ex- 
pects all  the  defects  complained  of  to  be  remedied  by  April  4. 
The  superintendent  of  public  buildings  estimates  the  expense  at 
$20,000.  The  law  of  the  Commonwealth  being  imperative,  the 
duty  of  providing  620,000  should  be  discharged  without  delay. 

Respectfully, 

Thomas  N.  Hart,  Mayor. 


City  of  Bostox,  Office  of  Supt.  of  Public  Buildings, 

March  11,  1889. 

Hon.  Thomas  N.  Hart,  Mayor. 

Dear  Sir  :  —  In  reply  to  your  request,  I  have  caused  estimates 
to  be  made  of  the  cost  of  providing  ventilating  apparatus  for  the 
sixteen  school  buildings  complained  of  as  being  deficient  in  that 
regard  by  the  chief  of  the  State  police,  and  find  that  the  total  ex- 
pense will  require  an  appropriation  of  $20,000.  This  includes  all 
the  galvanized  iron  work  in  connection  with  the  work. 

Yours  respectfully, 

James  C.  Tucker, 

Sujyerintendent  Public  Buildings. 

Following  are  the  school-houses  reported  on,  with  the  require- 
ments :  — 

Lyman,  Decatur  Street,  East  Boston,  —  sanitary  provisions. 
Austin,  Paris  Street,  East  Boston,  —  fresh  air,  ventilation,  san- 
itaries. 
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Adams,  Sumner  Street,  East  Boston, —  fresh  air,  ventilation, 
sanitaries. 

Chapman,  Eutaw  Street,  East  Boston,  —  fresh  air,  ventilation. 
AVebb,  Porter  Street,  East  Boston,  —  fresh  air,  ventilation,  san- 
itaries. 

Webster  Street,  East  Boston,  —  same  as  above. 
Grant  school-house  on  Phillips  Street,  —  fresh  air,  ventilation. 
Wiuchell,  Blossom  Street,  —  air  chamber  for  each  fan  in  opera- 
tion. 

Emerson,  Poplar  Street,  —  fresh  air,  ventilation. 

Freeman,  Chester  Street,  — fresh  air,  ventilation. 

Sharp,  Anderson  Street, — same  as  above. 

Bowdoin,  Myrtle  Street, — same  as  above. 

Baldwin,  Chardon  Street,  —  same  as  above  ;  new  sanitaries. 

Ingraham,  Sheafe  Street,  —  fresh  air,  ventilation. 

Wells,  Blossom  Street,  —  fresh  air,  ventilation. 

Phillips,  Phillips  Street,  —  same  as  above. 

Referred  to  committee  on  finance. 

This  correspondence  will  illustrate  somewhat  the  pro- 
cedure involved  in  the  efforts  of  the  inspection  department 
to  enforce  the  law  in  relation  to  the  sanitary  condition  of  our 
school-houses.  After  due  diligence  has  been  used  in  making 
thorough  investigations,  and  notices  served  upon  the  proper 
authorities  of  the  existence  of  defects  in  ventilation,  etc., 
which  must  be  under  the  law  speedily  removed,  the  machin- 
ery of  local  legislation  and  local  executive  action  must  be 
set  in  motion  ;  and  the  delays  which  in  almost  every  case 
are  sure  to  follow,  seem  to  the  public  at  large  to  indicate 
indifference  to  the  situation. 

The  pigeon-holes  of  committees  and  of  similar  authorities 
contain  many  matters  of  more  or  less  pressing  importance, 
and  it  is  not  strange  if  in  some  instances  subjects  of  vital 
importance  are  allowed  to  slumber  too  long  in  such  places. 
The  finance  committee  regard  the  subject  simply  in  the  light 
of  one  of  many  appropriations,,  for  which  it  must  somehow 
provide  the  means.  Its  sense  of  responsibility  for  the 
wretched  condition  of  the  school-hpuses  of  the  city  is  modi- 
fied by  its  knowledge  that  no  provision  was  made,  in  the 
annual  appropriation  for  the  department  of  schools  and 
school-houses,  for  such  an  emergency,  and  that  it  is  not  easy 
to  choose  among  the  many  calls  for  special  appropriations. 
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Yet  the  facts  are  such  as  to  justify  immediate  action  upon  the 
part  of  the  municipal  authorities.  For  several  months 
inspectors  detailed  for  the  purpose  examined  the  school- 
houses  of  Boston,  and  they  have  made  full  reports  of  what 
they  found  to  be  their  actual  condition.  There  are  176 
school-houses  in  the  city  of  Boston,  and,  of  the  number 
visited  by  the  inspectors,  but  a  very  small  number  were 
found  what  they  should  be  in  respect  to  ventilation.  The 
worst  condition  of  affairs  is  found  in  the  West  End,  North 
End,  South  Boston,  East  Boston  and  Charlestown  districts. 
In  one  school-house  visited  the  sanitary  arrangements  were 
so  bad  that  several  of  the  teachers  were  made  ill.  During 
the  warm  weather  of  the  last  days  of  the  spring  term  it  was 
necessary  to  close  the  windows,  and  keep  them  shut  during 
the  session  of  the  school.  To  the  evil  of  over-crowding  was 
added  that  of  the  foulest  stenches,  which  came  from  without. 
The  worst  school-houses  are  those  generally  in  the  poorer 
sections  of  the  city.  While  Boston,  the  largest  and  wealth- 
iest city  of  New  England,  with  its  emporiums  of  com- 
merce, trade  and  manufactures,  is  moving  so  slowly  in  this 
matter  so  vital  to  the  comfort  and  health  of  its  children,  the 
smaller  cities  of  the  Commonwealth  are  putting  their  school- 
houses  into  the  best  possible  sanitary  condition.  This  is 
especially  true  of  Worcester,  Lowell,  Maiden  and  Newton. 
In  many  of  the  larger  towns  the  law  is  being  faithfully 
complied  with.  In  North  Adams  there  was  a  school  build- 
ing which  was  far  below  the  standard  of  ventilation,  and  the 
town  appropriated  $10,000  to  secure  better  sanitary  results. 
In  the  town  of  Brookline  was  a  similar  case.  The  inspector 
found  school  buildings  which  needed  attention  ;  he  sent  his 
report  to  the  proper  authorities,  and  an  appropriation  of 
$5,500  was  promptly  made. 

I  had  hoped  that  the  examinations  made  by  the  inspectors 
in  the  early  part  of  the  year  in  the  city  of  Boston  would 
have  borne  fruit  long  ago.  It  seemed  to  me  very  desirable 
that  the  necessary  work  should  be  done  during  the  summer 
vacation  of  the  schools.  His  Honor  the  mayor  acted 
promptly  upon  receipt  of  notices  from  this  department,  and 
brought  the  matter  to  the  attention  of  the  city  council.  An 
appropriation  of  $20,000  was  asked  for,  which  amount  lor 
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such  an  object  does  not  appear  to  be  excessive,  and  ought 
not  to  be  deemed  oppressive  to  the  authorities  of  a  great 
and  opulent  city  ;  and  the  only  direct  answer  to  the  demand 
that  thc^city  of  Boston  shall  comply  with  the  law  of  (he 
Commonwealth  concerning  the  proper  sanitary  provisions 
and  proper  ventilation  of  its  school-houses  and  public  build- 
ings,—  and  it  is  a  semi-official  answer,  too,  —  is,  "  We 
have  not  got  it  to  appropriate."  This  was  the  sole  reason 
four  months  ago  :  the  same  reason  stands  in  the  way  now. 
So  the  schools  must  wait.  I  may  be  pardoned  if  in  this 
connection  I  cite  the  statement  of  a  prominent  official 
of  the  State  Board  of  Education,  whose  opportunities  of 
observation  and  knowledge  on  the  subject  are  among 
the  best. 

• 

I  have  always  believed  that  the  State  inspectors  should  be  men 
of  recent  knowledge  in  every  appliance  of  ventilation.  They 
ought  to  be  competent  to  discover  defects  and  remedy  the  evils. 
They  should  never  hesitate  a  moment  to  order  such  changes  as 
will  be  effective.  I  said  over  a  year  ago  that  I  believed  that  the 
State  inspectors  were  thoroughly  competent  to  perform  their 
duties.  I  have  had  no  occasion  since  to  change  my  views.  I  have 
a  most  favorable  opinion  of  their  work,  and  am  confident  that 
they  have  done  their  duty.  It  is  agitation  that  brings  about  great 
reforms.  The  State  inspectors  have  been  carrying  out  these 
reforms  with  creditable  energy,  and,  by  constantly  recommending 
improvements,  have  been  enabled  to  bring  about  a  condition  of 
things  that  has  never  existed  before.  The  State  inspectors  ought 
to  be  assisted  by  u  sanitary  experts." 

The  history  of  the  Legislature  in  Massachusetts  concerning 
the  so-called  industrial  population  taken  as  a  whole,  from 
the  period  when  the  ten-hour  law  was  enacted  to  that  of  the 
latest  statutes  relating  to  sanitary  provisions,  shows  that  no 
theory  or  scheme  of  alleged  improvement  has  secured  the 
attention  of  the  Legislature  until  a  solid  basis  of  facts  was 
presented  for  its  consideration.  It  has  always  seemed 
reasonable  that,  since  a  large  portion  of  the  time  of  young 
children  is  spent  in  the  school-room,  the  proper  conditions 
for  health  and  comfort  should  be  secured,  at  any  cost.  The 
rooms  should  be  large  enough  to  prevent  over-crowding ; 
they  should  be  kept  clean,  properly  heated,  supplied  with 


1890.]        PUBLIC  DOCUMENT  — Xo.  32.  37 


an  abundance  of  sunlight  and  pure  air,  cheerful  in  all  their 
appointments,  and  absolutely  free  from  contamination  of 
every  sort.  If  the  air  of  a  school-room  is  loaded  with  foul 
odors,  and  so  poisonous  that  its  effects  are  visible  in  the 
sickly  and  languid  faces  of  the  scholars,  they  might  as  well 
be  at  once  dismissed  into  the  open  air,  and  the  attempt  to 
educate  be  abandoned  until  the  conditions  are  radically 
changed.  Impure  air,  defective  drainage,  over-crowding, 
and  like  evils,  not  only  undermine  health  and  impair  vigor, 
hiif  (/re  serious  impediments  to  the  work  of  teaching.  The 
most  common  impression  upon  this  matter  of  ventilation  is 
that  the  adoption  of  any  effective  system  necessarily  involves 
enormous  expense,  and  that  there  is  no  alternative  but  to 
employ  some  complicated  and  costly  method,  or  to  rely  upon 
the  antiquated  and  senseless  custom  of  reducing  tempera- 
ture and  furnishing  fresh  air  by  flinging  open  windows  and 
doors. 

In  a  recent  report  of  our  State  Board  of  Health  a  system 
of  heating  and  ventilation  is  described,  and  in  fact  is  now  in 
use  in  some  school-houses,  which  gives  complete  relief.  It 
is  simply  a  system  of  11  jacketed  stoves."  A  full  description 
of  this  system  is  given  later  on  in  this  report. 

In  making  investigations  the  inspectors  have  not  pro- 
ceeded upon  first  impressions,  nor  wholly  upon  statements 
of  others  ;  although  all  information  from  proper  sources  has 
been  welcomed.  Reference  to  their  respective  reports  to  me 
will  show  that  only  a  small  proportion  of  the  school-houses 
in  the  Commonwealth  are  in  the  best  condition.  The  Greater 
number  need  improvement  of  some  kind,  such  as  in  the 
matter  of  heating  and  ventilation,  and  in  sanitary  appliances, 
and  their  maintenance  at  a  proper  standard  ;  while  some 
were  found  in  a  bad  condition,  from  insufficient  ventilation, 
defective  drainage,  and  the  presence  of  foul  odors  from 
urinals,  privies  and  cesspools. 

The  inspectors  have  not  only  obtained  knowledge  of  fact9 
as  to  the  actual  condition  of  the  school-houses,  but  have 
sought  with  much  care  information  from  the  best  authorities 
accessible  to  them.  Expert  testimony  substantially  agrees 
as  to  the  elements  of  danger  which  may  be  usually  expected 
under  given  conditions.    Analyses  of  air,  properly  made, 
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show  with  accuracy  the  proportion  of  vitiated  elements 
therein  ;  and,  while  it  cannot  rationally  be  expected  that  the 
sanitary  conditions  of  public  buildings  and  school-houses 
should  be  always  up  to  the  highest  standard  of  purity,  it  is 
the  duty  of  this  department  to  insist  that  the  law  shall  be 
strictly  complied  with  by  all  whom  it  embraces. 

As  an  example  of  the  indifference  and  opposition  some- 
times encountered,  let  me  cite  an  instance  of  official  obstruc- 
tion which  occurred  during  the  current  year.  In  a  certain 
school-house  the  air  was  found  to  be  so  bad  that  I  requested 
an  inspector  to  make  an  investigation.  The  building  was  in 
a  foul  condition,  and  the  teachers  complained  of  the  effect 
upon  their  health.  The  proper  authorities  were  notified,  but 
they,  after  visiting  the  building,  decided  that  there  was 
no  fault  to  be  found  with  the  ventilation.  There  could 
not  be  any  possible  doubt  about  the  facts  in  the  minds  of 
disinterested  persons,  were  they  restrained  from  admitting 
the  existence  of  the  evils  complained  of,  by  false  notions 
of  local  pride,  considerations  of  economy,  ignorance  or 
perversity. 

In  another  case  the  teacher  in  a  certain  school  in  the 
vicinity  of  Boston  said  she  did  not  dare  to  open  the  windows 
of  her  school-house,  on  accouut  of  the  terrible  odors  arising 
from  the  privies  adjacent.  Inquiry  established  the  fact  that 
the  vaults  of  those  out-houses  had  not  been  emptied  for  some 
two  or  three  years.  Instances  of  this  kind  could  be  multi- 
plied ;  but  it  is  sufficient  to  say  that  the  records  of  this 
depaitment  contain  abundant  evidence  of  the  imperative 
necessity  of  sanitary  supervision  of  the  school-houses  of 
Massachusetts. 

As  to  the  requirements  of  sanitary  science  for  the  sup- 
pression of  evils  arising  from  imperfect  ventilation,  there  is 
some  difference  of  opinion  as  to  the  degree  of  impurity  of 
air  that  would  be  absolutely  detrimental  to  health ;  but 
there  is  a  substantial  agreement  upon  the  essential  matters 
involved.  It  is  settled  that  the  purity  or  impurity  of 
atmospheric  air  is  determined  by  the  proportion  of  carbonic 
acid  gas  found  present  therein.  If  it  contains  not  more 
than  four  parts  in  ten  thousand,  it  is  universally  conceded 
to  be  pure.    Carbonic  acid  gas  is  produced  by  the  processes 
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of  respiration,  fermentation  and  decay.  Its  presence  is 
always  an  indication  of  decomposing  organic  matter.  Air 
expired  from  the  lungs  contains  about  four  per  cent,  of 
carbonic  acid.  Imagine  sixty  children  crowded  into  the 
average-sized  school-room,  many  of  them  careless  about  the 
cleanlinesss  of  their  person,  whose  exhalations  are  of  an 
offensive  character,  every  hour  the  air  being  loaded  more 
and  more  with  impurities,  which  are  being  constantly  taken 
up  into  the  lungs  and  breathed  over  and  over  again  ;  and, 
if  such  an  atmosphere  is  not  debilitating,  infectious  and 
poisonous  to  the  human  system,  then  all  the  teachings  of 
experience  are  misleading,  and  all  the  evidence  of  the  senses 
must  be  discarded.  Eminent  medical  authority  asserts  that 
when  the  air  of  a  room  has  a  perceptible  musty,  unpleasant 
odor  to  a  person  entering  it  from  without,  the  air  is  unfit  for 
the  lungs,  and  will  sooner  or  later  produce  disease. 

In  a  lecture  delivered  before  the  teachers  of  public  schools 
by  Prof.  F.  W.  Draper,  he  said  :  — 

The  ordinary  conditions  of  the  unrenewed  air  of  a  school-room 
are  quite  enough  to  astonish  us,  if  we  stop  a  moment  to  think  of 
them.  For  there  are  not  only  the  inevitably  vitiating  effects  pro- 
duced by  respiration  and  the  constant  activity  of  the  skin  in  per- 
sons who  are  healthy  and  cleanly,  but  the  additional  exhalations 
proceeding  from  unclean  bodies,  from  ill-odored  mouths,  from 
decaying  teeth,  from  dirty  clothing,  too  frequently  accompanying 
the  city  school-boy  or  school-girl  to  the  crowded  room  which  is  the 
scene  of  their  daily  tasks. 

The  effects  of  breathing  and  re-breathing  an  atmosphere  thus 
charged  with  harmful  matters  are  not  far  to  seek.  Every  one  of 
us  must  have  experienced  at  some  time  or  other  the  noxious  influ- 
ence of  an  air  thus  vitiated.  We  all  remember  the  unpleasant 
closeness,  the  headache,  languor,  and  sometimes  nausea,  resulting. 
We  are  told  of  the  poisonous  effects,  in  the  form  of  fever,  coming 
from  the  larger  doses  of  this  irrespirable  air.  There  is  another  im- 
portant thought  in  this  connection.  Besides  these  direct  effects  of 
inhaling  a  foul-  atmosphere,  an  indirect  and  not  less  significant 
consequence  is  recognized.  Disease  may  be  powerless  in  its 
assaults  on  the  perfectly  healthy  human  system,  while  it  may  find 
lodgement  in  a  body  which  bad  air,  by  lowering  the  tone  and 
depressing  the  vital  vigor,  has  made  an  easy  victim  of  epidemic 
influence.    Many  a  case  of  sickness  proves  fatal  on  account  of 
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an  un perceived  prostration  of  the  sufferer's  strength  by  contin- 
uous exposure  to  an  atmosphere  impure  from  exhalations  from 
the  body ;  and  many  children  yield  easily  to  contagious  disease 
through  the  devitalizing  effects  of  breathing  an  unwholesome 
school-room  air. 

In  relation  to  the  fresh-air  supply  and  foul-air  removal, 
we  have  found  in  our  researches  quite  a  difference  of  opinion 
among  eminent  authorities  regarding  the  amount  necessary 
to  secure  sufficient  ventilation.  Among  the  accepted  au- 
thorities, Dr.  John  S.  Billings  ranks  among  the  highest. 

'  ©  ©  © 

He  advises  that  "  heating  surfaces,"  foul  and  fresh  air  flues 
and  registers,  be  provided  for  an  air  supply  of  one  cubic 
foot  per  second  per  person,  for  rooms  which  are  to  be  occu- 
pied constantly.  When  the  room  is  to  be  occupied  but  three 
or  four  hours  at  a  time,  and  is  thoroughly  aired  in  the  inter- 
val, the  amount  may  be  reduced  to  three-quarters  of  a  foot 
per  second,  or  twenty-five  hundred  feet  per  hour.  This,  for 
instance,  is  a  proper  allowance  for  such  rooms  as  halls  of 
assembly,  theatres,  etc. 

I  certainly  do  not  believe  that  thirty  cubic  feet  of  air  per 
minute  in  rooms  constantly  occupied  will  secure  good  venti- 
lation. Under  such  circumstances  the  air  will  become 
markedly  foul,  and  will  exercise  a  very  deleterious  influence 
upon  the  health  of  the  occupants,  who  will  be  especially 
liable  to  consumption  and  allied  diseases,  if  they  continue  to 
remain  in  it  for  any  great  length  of  time  ;  and  will  suffer  from 
headache,  loss  of  appetite,  want  of  energy,  etc.,  from  even 
a  comparatively  short  exposure  to  such  vitiated  atmosphere 
as  this  will  produce.  Other  authorities  fix  the  amount  at 
about  twenty-five  hundred  cubic  feet  per  hour  per  person. 
An  allowance  of  three  thousand  cubic  feet  per  hour  per 
person  is  given  by  Dr.  Parks,  and  this  seems  to  have  been 
accepted  by  modern  sanitarians.  Mr.  Robert  Briggs,  C.  E., 
in  his  paper  on  the  ventilation  of  halls  of  audience,  read 
before  the  American  Society  of  Civil  Engineers,  says  :  — 

It  seems  pretty  well  established,  for  rooms  continuously  oc- 
cupied by  persons  either  in  good  health  or  at  least  not  subject  to 
offensive  diseases,  that  thirty  cubic  feet  of  air  per  person  per 
minute,  if  of  proper  temperature  and  humidity,  if  adequately  intro- 
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duced  and  removed  into  and  from  rooms  which  have  a  cubical 
capacity  of  not  less  than  one  thousand  cubic  feet  per  person,  will 
healthfully  and  satisfactorily  ventilate  such  rooms. 

These  requirements,  it  will  be  observed,  are  less  than 
those  insisted  upon  by  other  authorities.  The  Board  of 
Health  of  the  city  of  Boston,  in  their  report  for  the  year 
1887,  say,  in  relation  to  the  public  schools  :  — 

There  ought  to  be  such  space  for  each  pupil  and  such  frequent 
changes  of  air  as  will  keep  the  room  free  from  perceptible  odor, 
without  producing  uncomfortable  draughts  of  air.  To  do  this, 
you  must  give  each  pupil  about  three  thousand  cubic  feet  of  fresh 
air  hourly. 

We  believe  ourselves  to  be  justified  in  assuming  that  the 
conclusions  of  these  authorities  are  a  safe  basis  of  action  in 
the  enforcement  of  the  laws  relating  to  these  matters.  It 
may  be  inferred  that  all  sorts  of  schemes  and  appliances  for 
ventilation  have  been  brought  to  the  notice  of  the  inspection 
department,  with  the  view  of  securing  its  official  endorse- 
ment. This  we  have  no  authority  nor  desire  to  give.  We 
are  concerned  only  to  see  that  adequate  results  are  produced, 
and  that  by  any  proper  means  the  requirements  of  the  law 
are  met.  We  have  no  argument  with  those  who,  despite 
the  lessons  of  experience,  insist  that  open  doors  and  windows 
afford  sufficient  ventilation.  We  believe  that  the  most 
essential  provision  for  successful  heating  and  ventilation 
consists  in  some  active,  continuous  motive  power,  always 
under  control,  by  which  a  current  of  air  is  maintained  in 
occupied  space.    Mr.  Robert  Briggs  says  :  — 

It  will  not  be  attempted  at  this  time  to  argue  fully  the  advan- 
tage of  the  method  of  supplying  air  for  ventilation  by  impulse 
through  mechanical  means,  —  the  superiority  of  forced  ventilation, 
as  it  is  called.  If  air  is  wanted  in  any  particular  place  at  any 
particular  time,  it  must  be  put  there,  —  not  allowed  to  go  there. 
Other  methods  will  give  results  at  certain  times  or  seasons,  or 
under  certain  conditions.  No  other  method  than  that  of  impelling 
air  by  direct  means  with  a  fan,  is  equally  independent  of  acci- 
dental natural  conditions,  equally  efficient  for  a  desired  result,  or 
equally  controllable,  to  suit  the  demands  of  those  who  are 
ventilated. 
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Professor  Woodbridge  says  :  — 

The  considerations  favorable  to  ventilation  by  fan  are  :  The 
ready  control  of  pressure  differences,  a  reduction  of  flue  area  to 
the  limit  of  requirements  imposed,  the  economy  of  method  of 
using  heat  for  motive  purposes,  steam  use,  skilful  firemen  as- 
sured, and,  in  general,  a  reduction  in  the  heating  surface  required 
for  giving  the  air  moved  a  desired  increased  temperature.  Among 
the  mechanical  devices  for  the  movement  of  air  through  channels, 
none  are  so  economical  of  power  and  convenience  in  use  for  gen- 
eral ventilating  purposes  as  the  fan. 

Mr.  Briggs  also  says  :  — 

In  all  mechanical  appliances,  that  is  the  simplest  which  most 
positively  and  directly  effects  the  purpose  in  view ;  and,  in  this 
matter  of  supplying,  it  may  be  claimed  that  the  process  of  impel- 
ling it  when  and  where  wanted  is  at  once  the  most  certain  and 
efficient,  and  that  the  fan  is  the  simplest  and  readiest  machine  for 
doing  it. 

As  I  have  stated  in  a  previous  part  of  this  report,  heating 
and  ventilation  are  in  a  certain  sense  inseparable.  In  regard 
to  heating,  indirect  radiation  should  be  had  in  all  cases 
where  it  is  practicable,  with  ample  inlets  for  fresh  air,  so 
that  the  discharge  of  heated  air  should  be  from  six  to  eight 
feet  above  the  floor  level,  and  with  ample  and  efficient  means 
of  carrying  off"  the  foul  air  at  or  near  the  level  of  the  floor. 
This,  in  my  opinion,  is  the  best  method  to  be  adopted.  I 
have  tested  the  air  in  school-rooms  where  stoves  were 
employed,  and  found  it  better  than  in  similar  rooms  heated 
by  steam  or  even  furnace  heat.  But  I  regard  it  as  settled, 
in  the  language  of  Dr.  J.  G.  Pinkham  of  the  Lynn  Board  of 
Health,  "  that  it  is  impossible  to  supply  school-houses  with 
the  large  amount  of  fresh  air  required  for  proper  ventilation, 
and  at  the  same  time  to  keep  up  the  temperature,  unless 
provision  is  made  for  warming  the  air  before  and  during  its 
introduction."  There  is  one  thing  about  this  whole  subject 
which  is  very  gratifying ;  and  that  is,  the  general  enlighten- 
ment which  proceeds  from  the  spread  of  knowledge  of 
sanitary  and  hygienic  matters.  No  community  will  long 
remain  satisfied  with  unsanitary  conditions  in  its  school- 
houses,  after  it  learns  that  the  Legislature  has  provided  the 
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means  of  correction  for  such  evils,  and  considerations  of 
expense  will  not  be  allowed  to  defeat  the  comfort  and  health 
of  the  many  thousands  of  school  children  who  are  under 
the  fostering  care  of  the  Commonwealth  during  the  entire 
period  of  school  age. 

A  Beneficial  Law. 

No  more  humane  legislation  in  the  interest  of  those  espe- 
cially affected  by  it  has  been  placed  upon  our  statutes  than 
chapter  149  of  the  Acts  of  1888,  the  enforcement  of  whose 
provisions  is  a  part  of  the  duty  of  the  inspectors  of  this  force. 
And  it  is  gratifying  to  be  able  to  state  that  I  am  constantly 
obtaining  evidence  of  the  good  work  we  have  entered  upon. 
We  have  made  many  improvements  in  this  matter  of  ventila- 
tion of  our  school-rooms  throughout  the  State  ;  and  I  am 
confident  we  shall,  when  the  facts  are  known,  receive  the 
earnest  support  of  all  interested  in  the  comfort  and  health  of 
the  children  and  teachers  in  our  public  and  private  schools. 
The  following-named  school  buildings  have  been  visited  by 
the  inspectors,  and  their  recommendations  and  suggestions 
have  been  followed,  with  results  which  show  the  wisdom  in 
the  enactment  of  the  law  :  — 

Inspector  Brown  reports  :  — 

In  enforcing  the  provisions  of  chapter  149  of  the  Acts  of  1888, 
u  An  Act  to  cause  Proper  Sanitary  Provisions  and  Proper  Ventila- 
tion in  Public  Buildings  and  School-houses,"  I  have  not  in  all 
cases  met  with  that  support  and  encouragement  that  might  have 
been  expected.  The  officials  of  the  city  of  Chelsea,  however, 
have  from  the  first  been  most  favorably  disposed  in  regard  to  a 
proper  ventilation  of  their  school-rooms,  and  their  aim  has  been 
to  provide  the  very  best  system  known  ;  and,  though  some  yet 
remain  to  be  ventilated,  as  a  high  official  remarked,  44  They  are  on 
the  slate."  The  work  already  done  is  being  closely  noted,  so  that, 
if  any  faults  are  discovered,  they  may  be  corrected  in  the  build- 
ings yet  to  be  ventilated.  It  is  only  a  brief  matter  of  time  when 
all  the  school  buildings  of  Chelsea  will,  in  regard  to  all  that  con- 
cerns the  health  and  welfare  of  the  school  children,  stand  second 
to  none  in  the  Commonwealth. 

The  town  of  Winthrop  also  has  not  been  backward ;  the  orders 
given  have  been  well  received,  and  due  attention  paid  to  them. 
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The  addition  to  the  Pauline  Street  school  makes  this  building  an 
ornament  to  the  town,  and  the  ventilation  has  been  well  looked 
after.  The  committee  in  charge  may  well  feel  satisfied  with  their 
labor. 

As  a  result  of  the  efforts  of  this  department  in  behalf  of  better 
ventilation,  there  is,  in  my  opinion,  an  awakened  interest,  and  a 
growing  appreciation  of  the  benefits  to  be  derived  from  it.  Where 
I  was  formerly  met  with  some  such  reply  as,  "The  ventilation  is 
as  good  now  as  it  ever  was,"  the  question  now  is,  "  What  can  be 
done  to  make  it  better?"  And,  in  a  town  where  nothing  has  been 
done  to  improve  the  school-houses,  an  official  who  had  been  quite 
backward  in  favoring  any  changes  a  few  days  since  met  me  with 
this  salutation:  "Well,  I  am  about  ready  to  kick.  My  boy 
comes  home  from  school  sick  about  twice  each  week,  all  owing 
to  the  poor  ventilation.  It  is  time  something  was  being  done 
about  it." 

I  think  the  day  is  not  far  distant  when  the  subject  of  proper 
ventilation  of  school  buildings  will  receive  that  consideration 
which  the  welfare  of  the  children  so  greatly  demands. 

Shurtleff  School,  Chelsea.  —  This  school,  formerly  known  as  the 
Hawthorn  school,  has  been  remodelled,  a  story  added,  and  now 
contains  sixteen  school-rooms  and  a  hall  in  the  third  story.  The 
Smead  system  of  heating,  ventilating,  and  sanitary  arrangements, 
have  been  provided,  and  at  the  time  of  inspection  each  pupil 
received  twenty  cubic  feet  of  air  each  minute  ;  in  colder  weather, 
with  good  fires  burning,  the  results  would  doubtless  be  materially 
increased. 

Carter  School,  Chelsea.  —  Is  a  four-story  brick  building,  con- 
taining fourteen  school-rooms,  and  a  large  hall  in  the  fourth  story. 
The  change  that  has  been  effected  in  the  ventilation  of  this  build- 
ing well  deserves  more  than  passing  notice.  My  last  report  stated 
that  each  pupil  received  but  2±  cubic  feet  of  fresh  air  per  minute. 
Since  that  time  the  Fuller  &  Warren  system  of  ventilation  has 
been  provided,  and  at  the  time  of  my  last  inspection  I  found  that 
on  the  fourth  floor  each  pupil  received  40|  cubic  feet  of  fresh  air 
each  minute  ;  the  third  floor,  39 £  ;  the  second  floor,  24]- ;  and  the 
first  floor,  36f  cubic  feet  to  each  pupil  per  minute,  or  an  average 
through  the  whole  school  of  above  34  cubic  feet  to  each  pupil  per 
minute.  It  will  be  noticed  that  the  second  floor  gives  a  less 
amount  of  fresh  air  than  the  other  floors  ;  this  is  partly  owing  to 
the  outlets  to  the  foul-air  flues  on  this  floor  being  considerably 
smaller  than  the  capacity  of  the  flue,  aud  smaller  than  those  of 
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the  other  floors.  Attention  has  been  called  to  this  fault,  and  a 
promise  obtained  that  the  registers  on  this  floor  will  be  speedily 
enlarged,  which  will  give  a  much  better  result  than  is  here  shown. 
Another  fact  in  connection  with  this  building  is,  that  the  superin- 
tendent of  schools,  in  his  report  for  1886,  in  enumerating  the 
number  of  school-rooms,  says,  "  One  room  in  the  Carter  building 
is  not  included,  because  regarded  as  unsuitable  for  occupancy  by 
school  children."  In  this  room  each  pupil  now  receives  32  cubic 
feet  of  fresh  air  per  minute,  and  I  found  but  7t4q  parts  of  car- 
bonic acid  in  10,000,  —  a  result  not  yet  obtained  in  any  other 
building  that  I  have  so  far  inspected. 

Broadway  School,  Chelsea. — This  is  a  two-story  wooden  build- 
ing of  four  rooms,  formerly  heated  by  direct  steam  pipes,  running 
about  the  sides  of  the  rooms,  and  with  no  provision  for  fresh-air 
■s"rl>ty-  Since  my  order  for  better  ventilation,  each  room  has 
been  provided  with  indirect  steam,  with  a  fresh-air  opening  18  by 
30  inches  covered  by  a  fine  wire  netting,  and  a  sheet-iron  duct  of 
the  same  size  leading  to  a  sheet-iron  box  4  feet  square,  con- 
taining 100  feet  of  radiating  surface,,  and  thence  to  the  school- 
rooms through  a  cast-iron  gratyig  20  by  28  inches,  and  at  the 
height  of  some  8  feet  from  the  floor.  Each  room  also  has  a  foul- 
air  flue  18  by  30  inches,  with  an  outlet  covered  by  a  cast-iron 
grating  ID  by  25  inches.  These  flues  unite  in  the  attic  in  an  air 
chamber  heated  by  steam  coils,  and  connecting  with  a  ventilator 
in  the  roof.  The  steam  pipes  around  the  sides  of  the  rooms  are 
so  arranged  that  if  in  extreme  cold  weather  any  extra  heat  is 
needed,  the  steam  can  at  once  be  turned  on  to  them.  Each  pupil 
now  receives  25  cubic  feet  of  fresh  air  each  minute,  which  amount 
can  be  materially  increased  by  removing  the  gratings  from  the 
fresh-air  openings,  or  by  enlarging  them  to  the  full  capacity  of 
the  fresh-air  duct. 

Inspector  Coox  reports  :  — 

Sir  :  —I  herewith  submit  a  report  of  the  work  accomplished  in 
my  district  in  the  ventilation  of  school  buildings.  Early  in  the 
year  official  notices  were  sent  to  the  city  and  town  authorities  of 
my  district,  directing  that  certain  changes  be  made  in  several  of 
their  school  buildings,  that  they  might  conform  to  the  require- 
ments of  the  law.  With  one  exception  —  viz.,  Boston  —  they 
promptly  responded  to  the  demands  of  the  government,  and  have 
made  extensive  improvements  in  many  of  their  public  buildings. 
The  town  of  Brookline  has  recently  erected  several  substantial 
brick  school  buildings,  which  are  a  credit  to  the  town,  models  of 
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convenience,  and  very  attractive  for  teacher  and  pupil.  In  the 
line  of  sanitary  improvements  the  committee  have  removed  from 
several  buildings  the  old-style  offensive  sluice  vaults,  located  in 
the  basement,  and  substituted  therefor  water-closets  of  the  most 
approved  design,  located  in  a  brick  addition  to  the  building,  lead- 
ing from  the  basement,  heated  by  steam,  and  properly  ventilated. 
The  school  committee  of  Brookline  in  their  last  report  stated  that 
twenty-five  hundred  dollars  was  appropriated  to  improve  the  sani- 
tary condition  of  the  Pierce  grammar  school-house  ;  the  water- 
closets  removed  from  the  basement,  a  brick  addition  constructed, 
and  completely  furnished  with  closets  of  approved  design,  heated 
by  steam,  and  the  work  done  in  a  complete  and  thorough  manner. 
Similar  improvements  were  made  in  the  Pierce  primary  school- 
house.  They  reported  that  the  Lawrence  and  Boylston  primary 
school-houses  were  in  a  very  unsatisfactory  sanitary  condition ; 
that  they  had  attracted  the  attention  of  the  State  supervisor,  who 
had  notified  the  committee  that  their  system  should  be  improved ; 
in  which  the  committee  fully  concurred,  and  asked  for  an  appro- 
priation of  85,500,  which  was  granted,  and  the  changes  made  in  a 
satisfactory  manner. 

During  the  past  year  a  new  andP  complete  system  of  ventilation 
has  been  placed  in  the  Brookline  town  hall,  at  a  cost  of  $3,900, 
and  electricity  provided  for  lighting.  In  the  main  audience  room 
eight  inlet  ducts  are  provided  for  the  admission  of  fresh  warm  air : 
six  have  a  register  face  20  by  28  inches  square,  two  have  a  register 
face  16  by  27  inches  square.  For  the  dismission  of  foul  air  there 
are  nine  ducts  provided :  four  at  the  base  or  floor  line,  with  a  reg- 
ister face  19  by  25  inches  square  ;  two  in  the  gallery  in  the  rear  of 
the  hall,  each  with  a  register  face  20  by  28  inches  square  ;  three  in 
the  ceiling,  5  feet  4  inches  in  diameter,  each  connecting  with  the 
air  chamber  by  a  thirty-inch  flue,  with  a  damper  in  the  flue  above 
the  register.  The  area  of  the  hall  is  288,020  cubic  feet,  with  a 
seating  capacity  of  1,000  persons.  The  metal  ducts  from  the 
hall,  with  those  from  other  sections  of  the  building,  are  connected 
with  a  large  chamber  in  the  attic,  11  feet  5  inches  long,  10  feet 
wide,  and  5  feet  deep,  through  which  the  air  is  exhausted  from 
the  hall  by  means  of  a  fan,  6  feet  in  diameter,  of  the  A.  Hun 
Berry  pattern.  This  is  operated  by  an  electric  motor,  belted  to 
an  Evans  friction-cone  pulley,  regulated  at  the  present  time  to  run 
the  fan  250  revolutions  per  minute  ;  and  it  can  be  so  adjusted  as 
to  operate  the  fan  at  any  speed  desired  to  within  a  reasonable 
number.  All  the  machinery,  together  with  the  fan  and  air  cham- 
ber, is  suspended  from  the  roof  trusses,  padded  with  rubber,  to 
deaden  the  sound  caused  by  the  running  of  the  motor  and  fan. 
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From  the  base  of  the  hall  there  is  carried  away  8,000  cubic  feet 
of  air  per  minute,  or  changing  the  atmosphere  in  the  room  about 
once  in  thirty  minutes.  This  without  the  use  of  the  ventilators  in 
the  ceiling ;  should  it  become  necessary  to  remove  the  air  quicker, 
then  these  additional  openings  can  be  brought  into  use,  and,  with 
a  velocity  of  600  feet  per  minute,  the  fan  will  remove  17,000  cubic 
feet  of  air  per  minute.  There  is  no  reason  why  any  person  should 
complain  of  poor  ventilation  in  this  building,  provided  both  heat- 
ing and  exhausting  ducts  are  in  use. 

The  school  authorities  of  the  town  of  Watertown  have  felt  well 
disposed  toward  the  new  law,  and  have  done  much  during  the  past 
season  toward  improving  the  ventilation  of  five  of  their  largest 
buildings,  in  which  heretofore  no  ventilation  had  been  provided  in 
any  way  operative  in  its  character.  With  these  added  improve- 
ments, the  janitors  have  shown  much  interest  in  keeping  their 
buildings  as  well  ventilated  as  possible.  Among  the  buildings 
improved  are  the  following  :  — 

Phillips  School-house. — This  is  a  six-room  building,  two  stories 
in  height.  The  lower  floor  is  used  for  primary  schools,  the  second 
as  a  high  school.  There  never  were  any  proper  means  of  ventila- 
tion, previous  to  the  enactment  of  the  present  law  ;  but  during  the 
past  season  the  school  committee  have  put  in  a  system  which  is 
effective  in  its  operation.  In  the  attic  of  the  building  is  con- 
structed a  large  metal  air  chamber,  amply  supplied  with  steam 
radiating  pipes,  from  which  eight  ducts,  16  inches  in  diameter,  and 
two  smaller  ducts,  run  to  the  school-rooms  and  corridors  of  the 
building.  The  lower  story,  the  large  room  in  which  has  a  seating 
capacity  of  seventy  pupils,  is  heated  by  indirect  steam  radiation. 
The  fresh  warm  air  enters  the  room  through  three  ducts,  and  gives 
an  air  supply  of  about  25  cubic  feet  per  pupil  per  minute.  No 
window  except  the  transoms  over  the  doors  was  opened,  conse- 
quently no  cold  currents  experienced  by  the  pupils.  The  means 
provided  to  remove  the  vitiated  air  therefrom  consist  of  two  metal 
ducts,  16  inches  in  diameter,  equal  to  an  area  of  402  square  inches. 
An  open  fireplace  is  also  provided.  The  volume  of  air  passing 
from  this  room  through  these  ducts  was  1,480  cubic  feet,  at  a 
velocity  of  530  feet  per  minute.  The  two  smaller  rooms  on  the 
lower  floor  are  each  supplied  with  two  fresh-air  inlet  ducts  and 
one  outlet.  The  corridor,  used  also  as  a  wardrobe,  is  ventilated 
through  a  metal  duct  16  inches  in  diameter.  The  entire  upper 
floor,  wherein  about  ninety  pupils  congregate,  has  an  average  air 
space  of  661  cubic  feet  to  each  pupil.  This  includes  the  main 
school-room,  two  recitation  rooms,   and  experimenting  rooms. 
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Metal  ducts  connect  these  rooins  with  the  air  chamber,  and  re- 
move therefrom  26  cubic  feet  of  air  per  minute  per  pupil. 

The  large  room  has  four  fresh-air  ducts  ;  the  recitation  rooms 
two  each.  The  sanitaries  are  located  quite  a  distance  from  the 
school-house,  but  connected  with  the  building  by  an  underground 
tunnel,  so  there  are  no  foul  odors  arising  from  the  basement  or 
entering  the  rooms  from  outside.  The  ventilation  of  school- 
houses  through  metal  ducts,  — 4 4  wooden  ducts  being  forbidden 
by  law,"  —  with  a  heated  air  chamber  in  the  attic  of  the  building, 
seemed  to  me  the  best  adapted  for  houses  of  this  kind,  and  I 
therefore  recommended  its  adoption.  The  work  was  performed 
by  the  Walker  &  Pratt  Manufacturing  Company,  in  a  very 
thorough  and  workmanlike  manner.  They  have  done  the  work 
in  twelve  school-houses  in  my  district.  With  buildings  similar 
in  construction  and  those  three  stories  in  height,  with  French 
roof,  finished  in  third  story  for  school  purposes,  one  cannot  do 
as  he  would  like  in  designing  a  system  of  ventilation,  and  must 
therefore  do  the  next  best  thing  to  accomplish  as  much  as  pos- 
sible. But  in  all  cases  where  practicable  I  would  have  the 
outlet  duct  at  least  23  £  inches  in  diameter  for  each  school-room 
of  fifty  pupils. 

The  Spring,  Francis  arid  Parker  School-houses.  —  All  have 
been  fitted  with  a  ventilating  system m  during  the  past  season, 
similar  to  that  of  the  Phillips,  before  mentioned,  and  as  effectual 
in  its  operation. 

Coolidge  School-house.  —  This  is  also  similarly  provided,  but  as 
yet  is  not  fitted  with  any  heating  pipes  in  the  air  chamber. 
Changes  in  the  heating  system  of  the  building  are  anticipated ; 
consequently,  the  ventilation  is  not  as  effectual  in  its  operation  as 
it  will  be  later,  when  heat  is  applied,  but  is  much  improved  over 
its  former  condition. 

The  school  authorities  of  the  city  of  Newton  are  having  their 
buildings  put  and  kept  in  good  sanitary  condition.  Seven 
school-houses  have  been  provided  with  a  system  of  ventilation 
during  the  past  season,  at  an  expense  of  about  67,000.  The 
basement  walls  of  all  the  buildings  under  their  charge  in  the  city 
have  received  two  coats  of  lime  wash,  as  a  sanitary  improve- 
ment. I  have  had  no  friction  whatever  with  the  city  authorities, 
upon  any  matter  pertaining  to  the  building  and  sanitary  laws  ; 
while  the  utmost  harmony  has  prevailed,  and  together  we  have 
worked  for  the  best  interest  of  the  pupils,  and  to  make  the  build- 
ings safe  and  healthy  in  every  particular. 
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The  city  of  Newton  is  now  erecting  at  Auburndale  a  two  and 
one-half  story,  six-room  brick  school-house,  which  is  excellent  in 
design,  with  ample  flues  for  heating  and  ventilating  the  building, 
and  is  designed  to  be  a  model  structure  for  school  purposes  ;  the 
plans  of  which  have  been  deposited  at  this  ollice,  and  duly 
approved.  This  will  make  twenty-one  school-houses  in  the  city. 
I  think  it  will  be  of  interest  to  describe  somewhat  the  means  to  be 
employed  in  heating  and  ventilating  this  building,  in  order  to  meet 
with  the  requirements  of  the  law,  and  to  show  that  the  era  of 
small  ten  and  twelve  inch  fresh-air  ducts  for  heating  school-rooms 
is  past. 

In  this  building  two  brick  foul-air  ducts  or  shafts  are  to  be  con- 
structed, each  6  feet  10  inches  long,  by  3  feet  wide,  inside  measure- 
ment ;  a  part  of  which  is  to  be  used  as  a  smoke-stack  for  the 
furnace,  but  leaving  an  area  of  15  square  feet  in  each  flue,  to 
remove  the  foul  air  from  the  rooms.  Each  room  is  to  have  a 
separate  duct  of  galvanized  iron,  "27  inches  square,  leading  to  the 
basement,  and  these  connect  with  the  main  ventilating  brick  shaft ; 
the  foul  air  to  be  taken  from  the  floor  level  of  the  room,  and  the 
brick  shaft  to  be  heated  when  the  schools  are  in  session.  The 
fresh  warm-air  inlet  ducts  to  the  school-room  are  to  be  of  brick, 
with  an  area  of  640  square  inches  for  the  lower  rooms,  and  560 
for  the  upper,  designed  to  let  in  a  large  volume  of  air  at  a  low 
temperature.  The  opening  from  these  ducts  to  the  rooms  are  to 
be  about  eight  feet  above  the  floor  and  upon  the  same  side  of  the 
room  as  the  outlet.  The  ten  and  twelve  inch  round  air  ducts  in 
such  common  use  at  the  present  time,  with  an  area  of  78  and  1 18 
square  inches  respectively,  permit  the  air  to  enter  the  room  at  an 
extremely  high  temperature,  at  a  rapid  velocity,  and  an  insuilieient 
quantity.  Much  care  has  been  exercised  to  make  the  building 
safe,  convenient  for  teacher  and  pupil,  and  provided  with  the  best 
sanitary  appliances.  Two  staircases-,  one  at  each  end  of  the  build- 
ing, extend  from  the  basement  to  the  third  floor,  which  is  designed 
to  be  finished  for  a  hall  for  school  purposes  at  some  time  in  the 
future.  The  staircases  at  their  commencement  in  the  basement 
are  entirely  encased  by  a  brick  partition  ;  and  the  heating  ap- 
paratus., located  in  the  centre  of  the  basement,  is  surrounded 
by  a  brick  wall,  and  the  ceiling  made  fire-proof.  The  corridors 
of  the  building  are  14  feet  wide  in  the  narrowest  part,  and  the 
rooms  are  designed  to  accommodate  forty-eight  pupils  each,  it 
being  the  rule  of  the  school  committee  to  permit  no  more  to 
occupy  one  room. 

Among  the  old  buildings  improved  in  the  matter  of  ventilation 
are  the  following  :  — 
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Mason  School-house.  —  This  is  a  large,  three-story,  eight-room 
building,  with  a  large  hall  in  the  third  story.    It  is  heated  by 
steam,  both  direct  and  indirect ;  and  for  the  north  side  additional 
heat  is  received  from  two  furnaces.    Each  room  has  two  fresh-air 
inlets,  with  registers  19  by  12  inches  square  ;  also  one  direct  stack. 
The  rooms  on  the  north  side  have  also  the  furnace  heat,  as  above 
mentioned,  for  use  when  the  weather  is  extremely  cold.  The 
large  corridors,  10  feet  wide,  run  the  entire  length  of  the  build- 
ing, and  are  supplied  with  direct  and  indirect  stacks  of  pipe. 
Previous  to  this  year,  no  ventilation  was  provided  which  was 
worthy  of  the  name ;   but  during  the  past   season  extensive 
improvements  have  been  made.    In  the  attic  there  have  been  con- 
structed two  large  hot-air  chambers,  one  10  feet  long,  5  feet  8 
inches  wide,  and  4  feet  6  inches  high,  containing  93  square  feet  of 
radiating  surface,  for  heating  the  chamber ;  and  from  which  runs 
a  ventilator  through  the  roof,  48  inches  in  diameter.    The  other 
is  13  feet  long,  5  feet  8  inches  wide*,  and  4  feet  6  inches  high,  and 
contains  114  square  feet  of  radiating  surface,  with  a  52-inch  ven- 
tilator running  through  the  roof.    In  the  ventilator  directly  over 
the  stack  is  a  weighted  damper,  which  may  be  closed  after  the  ses- 
sion of  the  schools,  that  the  heat  may  be  retained  in  the  building. 
From  these  heated  chambers  run  eight  18-inch  galvanized  iron 
pipes,  one  to  the  base  of  each  school-room,  u  with  top  and  bottom 
ventilation;"  sixteen  8-inch  pipes  to  each  wardrobe;  four  16- 
inch  pipes  to  the  hall,  "  with  top  and  bottom  ventilation  ;  "  ten  14- 
inch  pipes  to  the  lower  corridor ;  all  equal  to  an  area  of  nearly  22 
square  feet.    With  the  temperature  within  70  degrees,  and  outside 
44  degrees,  the  amount  of  air  passing  out  from  the  building 
through  the  two  ventilators,  from  the  first  and  second  floor,  at  a 
velocity  of  500  feet  per  minute,  was  13,652  cubic  feet  per  minute. 
Allowing  for  360  pupils  in  the  building,  for  which  it  has  a  capac- 
ity, it  would  give  an  air  movement  of  38  cubic  feet  per  minute  per 
pupil,  including  the  ventilation  from  the  corridor  and  wardrobes. 
With  the  present  number  of  pupils  there  is  an  average  of  about 
28  cubic  feet  of  air  per  pupil  per  minute  passing  from  the 
school-rooms,  and  18  additional  from  the  wardrobes  and  corridors, 
through  the  ventilating  shaft.    The  line  of  water-closets  in  the 
basement  have  been  provided  with  additional  ventilating  ducts. 

Davis  and  Franklin  School-houses,  West  Newton.  —  Both  these 
are  two-story,  four- room  wooden  buildings,  heated  by  furnaces. 
Ventilating  pipes  have  recently  been  placed  in  these  buildings, 
and  constructed  after  the  same  manner  as  those  in  the  Mason 
building,  with  foul-air  ducts  18  inches  in  diameter,  from  the 
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school-rooms,  and  !>-inch  pipes  from  the  wardrobes,  entering  a  gal- 
vanized iron  air  chamber  in  the  attic,  7  feet  long,  3  feet  4  inches 
wide,  and  4  feet  high,  with  a  30-inch  ventilator,  running  through 
the  roof.  There  are  ten  of  these  in  each  building,  each  contain- 
ing hot-water  pipes  equal  to  40  square  feet  of  radiating  surface, 
with  the  hot-water  apparatus  located  in  the  basement.  With  a 
constant  fire  in  the  heater,  a  velocity  of  500  feet  per  .minute  is 
obtained  through  the  ventilating  ducts.  Additional  ventilation 
and  improvements  have  been  made  to  the  sauitaries  in  the  rear  of 
the  buildings. 

Hamilton  School-house,  Lower  Falls.  — A  four-room  school  and 
small  hall  on  third  floor  have  been  provided  with  the  same  arrange- 
ments as  at  the  Davis  and  Franklin  buildings. 

Prospect  Primary,  Upper  Falls.  —  A  four-room  wooden  build- 
ing, heated  by  furnaces.  Ventilation  has  been  provided  in  a  sim- 
ilar manner  as  those  before  mentioned,  but  the  rooms  have  each 
been  provided  with  two  14-inch  ventilating  ducts,  running  to  the 
attic  and  there  connecting  with  heated  chambers,  as  before  men- 
tioned, all  of  galvanized  iron. 

Prospect  Grammar  School-house,  Upper  Falls.  — This  is  a  three- 
story  wooden  building,  two  rooms  on  first  and  second  floors  and 
hall  in  the  third  story,  heated  by  furnaces.  The  smallest  number 
of  pupils  in  one  room  is  35,  with  an  air  space  of  43G  cubic  feet 
per  pupil.  The  largest  number  is  48,  with  318  cubic  feet  per 
pupil.  The  building  is  ventilated  as  follows  :  in  the  attic  is  con- 
structed, of  galvanized  iron,  two  large  chambers,  each  9  feet  long, 
3  feet  G  inches  wide,  and  4  feet  high,  each  having  a  36-inch  venti- 
lator. The  chamber  is  heated  by  hot-water  pipes,  with  the  heating 
apparatus  in  the  basement.  Each  room  has  two  14-inch  connect- 
ing ventilating  metal  ducts.  The  lower  corridor  also  1ms  one  14- 
inch  ventilating  duct,  and  from  the  hall  on  the  third  floor  two 
18-inch  ventilating  ducts. 

Jackson  School-house,  NonanJtum.  — This  has  been  similarly  pro- 
vided with  the  ventilating  system  described  in  the  several  buildings 
before  mentioned. 

In  addition  to  the  school-houses  mentioned  in  this  report,  I  here- 
with describe  the  system  of  mechanical  ventilation  adopted  in  one 
of  the  churches  in  this  city  since  the  law  took  effect. 

Eliot  Church,  Neivton. — This  building,  recently  constructed,  is 
one  of  the  finest  structures  of  its  kind  in  the  State.    The  intro- 
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duction  of  fresh  air  is  amply  provided  for,  and  means  are  provided 
to  remove  the  vitiated  air  therefrom.  The  cubical  contents  of  the 
large  audience  room  are  502,250  feet.  The  vestibule  and  side 
room  have  an  area  of  26,531  cubic  feet  in  addition.  The  intro- 
duction of  fresh  air  is  very  uniform  in  its  character.  The  entire 
structure  is  heated  with  two  of  Mills'  patent  water-heating  sec- 
tional boilers,  each  equal  to  89  horse-power.  Under  the  main 
audience  room  are  six  large  air  chambers,  in  which  are  stacks  of 
Golds  pin  radiators,  equal  to  2,400  feet  of  surface  for  heating  air 
that  enters  the  church  ;  not  including  the  vestry,  which  is  provided 
in  a  similar  manner  with  hot-air  chambers.  For  these  chambers, 
above  described,  are  sixteen  openings  through  the  floor  to  the 
main  audience  room,  with  registers  14  by  18  inches.  In  addition 
to  the  indirect  heat  there  are  2,600  square  feet  of  surface  in  verti- 
cal radiators,  arranged  under  the  windows  and  near  the  several 
entrances,  to  counteract  the  cold  currents  coming  from  that  direc- 
tion. The  vitiated  air  is  removed  from  the  room  through  eight 
registers  in  the  floor,  10£  by  36  inches,  and  two  30  by  30  iuches. 
These  openings  are  connected  under  the  floor,  by  graduated  metal 
pipes  of  galvanized  iron,  to  two  42-inch  pipes  ;  and  through  these 
pipes  the  air  is  exhausted  from  the  church  by  the  use  of  a  Mills' 
fan,  to  which  the  42-inch  pipes  are  connected.  The  fan  is  oper- 
ated in  the  basement  by  a  Tuerk  water  motor,  with  a  pressure  of 
80  pounds  to  the  square  inch.  Using  but  2  cubic  feet  of  water,  it 
removes  10,000  cubic  feet  of  air  per  minute.  From  the  fan  the 
air  is  forced  through  two  perpendicular  shafts,  each  having  an 
area  of  17  square  feet ;  these  intersect  in  the  attic,  forming  a  sin- 
gle flue,  and  thus  passing  out  through  the  roof.  In  the  ceiling 
over  the  gas  chandelier  are  10  open  registers,  5  feet  in  diameter. 
All  the  air  vitiated  by  the  burning  of  the  gas  passes  into  the  attic  ; 
thence,  at  a  rapid  velocity,  out  of  the  attic  chamber  through  an 
opening  into  the  large  central  flue.  The  fan  is  hindered  in  its 
operation,  on  account  of  working  against  a  pressure.  For  some 
unknown  reason  the  connecting  flue  of  brick  between  the  fan  and 
main  shaft  is  so  contracted  in  its  construction  as  to  give  the  open- 
ing an  area  of  but  13  square  feet,  while  the  fan  is  exhausting  from 
19  feet  of  opening,  and  moving  but  600,000  cubic  feet  of  air  per 
hour  ;  when  its  capacity,  with  80  revolutions  per  minute,  is  900,000, 
but  for  this  error. 

Inspector  Merriam  reports  :  — 

My  Dear  Sir  :  —  I  have  the  honor  to  report  the  success  of  the 
various  laws  which  have  been  entrusted  to  me  to  enforce.  Chap- 
ter 426,  1888,  "An  Act  in  Relation  to  Ways  of  Egress  and  Means 
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of  Escape  from  Fire  in  Certain  Buildings,"  has  been  well  received, 
considering  the  amount  of  work  I  have  found  to  do  in  certain 
localities  ;  and  it  is  gratifying  to  see  how  readily  my  orders  have 
been  complied  with. 

As  to  chapter  316,  1888,  "An  Act  to  regulate  the  Erection  and 
Construction  of  Certain  Buildings,"  my  work  has  been  limited, 
compared  to  that  in  other  districts  ;  although  the  plans  and  speci- 
fications required  have  been  promptly  submitted,  and  all  recom- 
mendations directed  have  been  observed  ;  and  it  is  the  universal 
opinion  that  the  advantages  of  such  a  law  are  many.  It  protects 
life  and  property,  saves  much  future  expense,  and  encourages 
better  construction. 

My  duties  under  chapter  399,  1888,  "An  Act  providing  for  the 
Inspection  in  Certain  Cases  of  Buildings  and  Other  Structures 
alleged  to  be  Unsafe  or  Dangerous,"  have  been  confined  to  one 
case,  which  was  promptly  investigated,  reported  upon,  and  satis- 
factorily received. 

Chapter  149,  1888,  "An  Act  to  cause  Proper  Sanitary  Provis- 
ions and  Proper  Ventilation  in  Public  Buildings  and  School- 
houses, "was  indeed  a  progressive  step.  The  sanitaiy  provisions 
in  such  buildings  in  my  district  are  but  few  that  could  be  termed 
good,  while  a  very  large  majority  should  be  classed  as  bad ; 
especially  in  school  buildings,  many  of  which  have  inferior  water- 
closets  and  urinals,  placed  in  corridors  and  basements  without 
exterior  connections  or  ventilation  of  any  kind,  and  poorly  cared 
for.  As  to  proper  ventilation  of  school-rooms,  with  but  three 
exceptions,  in  the  entire  district,  very  little  attention  had  been 
given  to  the  subject  prior  to  the  passage  of  this  act.  In  most 
cases  they  were  close  rooms,  heated  by  stoves,  direct  steam  or 
furnaces,  and  in  some  cases  small  flues  carried  up  in  walls  or  par- 
titions, connecting  with  rooms  in  the  several  stories,  but  without  any 
means  for  inducing  air  to  enter  them.  As  to  the  supply  of  fresh 
air,  far  less  attention  had  been  given  than  to  the  exhaust,  further 
than  the  limited  amount  furnished  by  the  common  furnaces  in  such 
buildings  as  are  heated  by  them.  I  have  given  much  attention  to 
the  enforcement  of  this  act,  and  am  highly  pleased  with  the  man- 
ner in  which  several  towns  have  taken  hold  of  it,  and  the  good 
result  obtained,  as  will  be  seen  by  my  detailed  reports.  The  work 
is  of  that  nature  that  it  involves  more  or  less  expense  ;  and  expe- 
rience has  shown  that  a  systematical  and  workmanlike  job  costs 
but  a  small  per  cent,  additional  over  a  shabby  job  without  a 
method  ;  and  the  expense  of  maintaining  the  latter  is  equal,  if  not 
more,  and  with  small  benefits  comparatively.  Consequently,  I 
have  used  my  influence  to  have  all  changes  properly  made.  In 


54     REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


the  buildings  erected  during  the  year,  or  now  in  process  of  con- 
struction, I  have  caused  proper  sanitary  provisions  and  ventilation 
to  be  supplied,  which  can  be  done  with  small  additional  expense 
during  the  construction. 

In  closing,  I  am  pleased  to  state  that  universal  approval  exists 
in  towns  where  such  improvements  have  been  made,  and  the  desire 
is  general  to  carry  the  benefits  still  farther  the  coming  year. 

Detailed  Reports  of  Improvements  in  School  Buildings. 

Drury  Academy,  North  Adams.  —  Is  four  stories  in  height  in 
the  main  part,  and  three  stories  in  the  annex,  with  superintendent's 
room,  nineteen  class  rooms,  a  recitation  room  and  large  hall,  with 
a  seating  capacity  of  over  one  thousand.  There  were  two  steam 
boilers  in  the  basement  under  the  stairway  corridor,  which  had 
been  in  use  many  years  to  supply  steam  for  heating  the  building 
by  direct  circulation.  There  was  no  ventilation  further  than  a 
portion  of  the  rooms  were  connected  with  a  cold  flue  in  the  brick 
wralls  and  partitions  ;  no  movement  of  air  could  be  discovered. 
The  sanitary  appliances  were  Mott's  latrines  and  slate  urinals, 
placed  in  the  front  part  of  the  main  basement,  without  ventilation 
except  a  nine-inch  galvanized  iron  pipe  from  each  of  the  two 
rooms,  running  up  through  the  building  and  above  the  roof.  In 
compliance  with  my  order  for  better  sanitary  conditions  and  proper 
ventilation,  the  town  caused  the  entire  steam-heating  apparatus  to 
be  removed,  and  substituted  the  Mahony-Smith  system  of  warm- 
ing and  ventilating,  using  large  warm-air  furnaces  for  the  heating, 
and  thoroughly  caring  for  the  sanitary  appliances.  I  have  care- 
fully tested  the  workings  of  the  system  from  time  to  time,  and  the 
following  are  some  of  the  results  obtained. 

November  5.  The  weather  was  in  part  fair,  with  slight  west 
wind,  and  temperature  about  40°.  Room  one,  located  in  first 
story,  main  part,  north-west  corner;  seats  sixty.  Time,  10. 45  to 
11  a.m.  General  temperature  of  room,  70°.  The  anemometer 
test  of  supply,  1,630  cubic  feet,  of  exhaust,  1,3(J8  cubic  feet,  per 
minute.  Carbonic  acid  test,  6.6  parts.  Room  seven,  located  in 
second  story,  main  part,  south-east  corner ;  seats  forty-eight. 
General  temperature,  70°.  Time,  2.30  to  2.45  p.m.  Anemometer 
test  of  supply,  1,236  cubic  feet,  of  exhaust,  1,362  cubic  feet,  per 
minute.  Carbonic  acid  test,  6.6  parts.  Room  fourteen,  located 
in  third  story,  annex,  south-east  corner;  seats  fifty-one.  General 
temperature,  66°.  Time,  10.15  to  10.30  a.m.  Anemometer  test 
of  supply,  1,300  cubic  feet,  of  exhaust,  1,461  cubic  feet,  per 
minute.    Carbonic  acid  test,  8.7  parts. 
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The  above  rooms  each  have  a  cubical  air  space  of  about  10,700, 
and  were  selected  to  give  the  different  locations  and  the  working 
of  their  respective  sections  of  flues.  Of  the  eight  rooms  which  I 
tested  on  this  date,  all  of  about  the  same  cubical  air  space  and 
average  seating  capacity  of  fifty,  the  average  anemometer  test  of 
supply  is  1,382  cubic  feet,  and  exhaust  1,291  cubic  feet,  per 
minute.  The  average  carbonic  acid  test  is  8.25  parts.  This  test 
is  about  twelve  to  fifteen  per  cent,  better  than  one  made  the  week 
prior,  on  a  rainy  day,  witli  temperature  outside  of  50° ;  but  see  no 
reason  why  the  above  cannot  be  obtained  at  all  times,  with  proper 
care,  and  with  some  slight  changes.  Far  better  results  can  be 
had  under  favorable  circumstances.  The  improvements  are  much 
appreciated  by  the  teachers  and  pupils,  as  well  as  the  citizens,  and 
all  who  are  familiar  with  different  conditions. 

For  several  years  there  has  been  considerable  expression  of 
anxiety  as  to  the  safety  of  the  construction  of  portions  of  this 
building;  and  to  remedy  this  the  necessary  shafts,  flues,  etc.,  for 
the  change,  have  been  strongly  made  of  brick  ;  their  locations, 
together  with  the  additional  masonry  in  basement,  were  carefully 
studied ;  and  it  is  my  opinion  that  the  construction,  as  now 
improved,  is  perfectly  safe. 

[Copy  of  Letter.] 

Office  of  A.  D.  Mines,  Superintendent  of  Schools, 
Room  20,  Duchy  Academy. 
Nohth  Adams,  Mass.,  Nov.  15,  1889. 

State  Inspector  Merriam. 

My  Dear  Sir:  —  In  response  to  your  request  for  a  line  from  me  in 
regard  to  the  present  working  of  the  heating  and  ventilating  apparatus 
provided  by  your  order  for  Drury  Academy  and  the  new  Church  Street 
building,  it  gives  me  pleasure  to  state  that  it  is  working  admirably.  We 
seem  to  secure  an  ample  supply  of  pure  air,  heated  to  the  proper 
temperature,  without  opening  windows  or  exposing  children  to  danger- 
ous draughts.  While  the  change  was  expensive,  and  the  cost  of  heating 
may  be  increased  five  or  six  cents  per  pupil,  I  think  the  tax-payers  of 
the  town,  who  have  children  in  those  buildings,  will  not  complain  of  the 
cost,  but  will  approve  of  the  legislation  by  which  this  great  sanitary 
change  has  been  brought  about. 

Respectfully  yours, 

Ansox  I).  Miner, 

Superintendent  of  Schools. 

The  following  is  a  copy  of  a  letter  received  from  Prof.  H.  A. 
Pratt,  chairman  school  committee,  town  of  Shelburne  Falls,  Nov. 
15,  1889  :  — 
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Dear  Sir  :  —  The  legislative  act  designed,  among  other  things,  to 
secure  proper  ventilation  in  the  public  school  buildings,  seems  to  me 
to  have  been  conceived  and  enacted  in  the  real  interest  of  all  parties 
called  to  occupy  such  buildings,  and  should  be  heartily  welcomed  and 
cordially  supported,  not  only  by  the  school  officers,  but  also  by  all  the 
citizens  interested  in  the  welfare  of  the  children  attending  such  schools. 
The  intelligent  tax-payers  of  this  town  have  cheerfully  provided  the 
means  to  meet  the  requirements  of  this  law,  and  I  think  will  never  have 
occasion  to  regret  the  investment. 

Yours  truly, 

H.  A.  Pratt, 

Superintendent. 

Prof.  H.  A.  Pratt  signs  as  superintendent ;  he  is  the  chairman 
of  Shelburne's  school  committee,  and  has  full  charge  of  all 
schools  in  town.  His  private  school  is  small,  and  in  his  own 
residence.  This  letter  refers  to  the  public  "  Village  School,  Shel- 
burne,"  as  per  my  detailed  report. 

High  School  Building,  Williamstown.  —  Was  two  stories  in 
Height ;  the  main  part  had  four  class  rooms,  and  the  annex  one 
class  room  and  recitation  room  in  first  story,  with  hall  in  second 
story.  The  heating  was  by  two  furnaces  in  basement,  and  the 
rooms  were  connected  with  a  ventilating  stack  heated  by  the 
smoke  flues  from  the  furnaces.  Some  rooms  were  fairly  provided 
for,  while  others  were  bad.  The  sanitary  appliances  were  but 
common,  placed  in  small  rooms  about  in  the  centre  of  the  base- 
ment, with  stairs  leading  direct  to  corridors  just  between  or  near 
the  class  room  doors,  and  kept  the  corridors  filled  with  effluvia 
arising  from  same.  In  compliance  with  my  orders  for  better 
sanitary  provisions  and  additional  ventilation,  the  town  removed 
the  sanitary  appliances,  and  placed  in  an  annex  basement,  built 
for  the  purpose  in  connection  with  wardrobes,  the  Parsons'  trough 
closet  and  improved  urinals,  all  automatic  flushing,  and  the  rooms 
ventilated  by  brick  flues.  An  additional  «furnace  was  put  in,  and 
the  pipes  to  and  from  rooms  enlarged  and  straightened  where 
thought  necessary.  In  making  these  changes,  they  went  still 
farther  and  raised  the  main  part  by  mansard  roof,  and  finished 
same  for  a  hall,  taking  the  former  hall  for  the  high  school ;  and 
erected  an  enclosed  stairway  on  back  side  for  additional  egress, 
besides  other  marked  improvements.  I  have  visited  the  building 
since  these  changes,  and  found  the  general  results  much  improved  ; 
although  I  did  not  make  a  thorough  test  of  each  part  separately, 
for  want  of  time. 
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Station  School,  Williamstoicn. — Is  one  story  in  height,  two 
class  rooms  with  entrance  and  wardrobes  between,  rooms  heated 
with  coal  stoves,  and  no  ventilation.  In  compliance  with  orders 
for  proper  ventilation,  the  building  has  been  provided  with  a 
brick  ventilating  shaft,  the  area  about  eight  feet,  and  heated  by 
stove,  and  each  room  with  a  jacketed  heater  of  required  size.  The 
work  is  but  recently  completed,  and  I  have  not  made  thorough 
tests  ;  but  the  arrangements  and  proportions  are  such  that  I  have 
no  doubt  as  to  the  good  results  obtained. 

High  School,  Great  Harrington.  —  Is  two  stories  in  height,  with 
one  class  room  seating  about  120,  and  recitation  room  in  each 
story  ;  heated  by  direct  steam  circulation  ;  no  means  of  ventilation 
except  small  cold  Hues  in  outside  walls,  but  no  movement  of  air 
through  them.  In  compliance  with  my  orders  for  proper  ventila- 
tion, the  town  has  caused  the  building  to  be  provided  with  the 
Fuller  &  Warren  Company's  "common-sense"  system  of  ventila- 
tion. I  have  visited  the  building  twice,  and  made  thorough  tests. 
The  general  workings  of  the  system  and  results  obtained  were 
good,  but  with  some  slight  alterations  in  size  of  registers,  etc.,  the 
general  average  of  results  will  be  much  improved.  The  carbonic 
acid  test  in  first  story  gave  an  average  of  8  parts,  while  in  second 
story  it  exceeded  10  parts.  Each  of  my  visits  were  on  rainy  days, 
with  a  temperature  of  about  o0°,  and  with  low  fires  in  the  furnaces. 

Housatonic  School,  Great  Harrington.  —  Is  a  two-story  building, 
with  six  class  rooms,  and  was  heated  by  direct  steam  circulation. 
No  ventilation  whatever.  In  compliance  with  my  orders  for 
proper  ventilation,  the  town  caused  the  Fuller  &  Warren  Com- 
pany's "  common-sense  "  system  of  ventilation  to  be  put  in.  I 
have  visited  the  building  twice,  and  made  thorough  tests,  the 
results  of  which  are  about  the  same  as  given  above  in  the  high  school. 

Fern  Cliff  School,  Lee.  —  Is  one  story  in  height,  two  class  rooms 
and  large  wardrobes.  Coal  stoves  were  used  in  these  rooms.  In 
compliance  with  my  order  for  proper  ventilation,  the  building  has 
been  provided  with  the  Fuller  &  Warren  Company's  "common- 
sense  "  system  of  ventilation.  The  rooms  have  a  seating  capacity 
of  about  forty.  The  day  of  my  visit  was  fair,  with  temperature 
about  50°.  The  anemometer  test  gave  average  supply  of  1 ,000 
cubic  feet,  and  exhaust  930  cubic  feet,  per  minute.  The  average 
carbonic  acid  test  was  9.1  parts.  The  improvements  in  this  build- 
ing, especially  in  the  primary  room,  which  was  bad,  are  very 
noticeable,  and  much  appreciated  by  all. 
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Village  School,  Shelburne.  —  Is  located  in  the  village  of  Shel- 
burne Falls,  and  is  two  stories  in  height.  The  first  story  has  two 
equal  class  rooms,  the  second  story  has  one  large  room,  with  two 
small  ones  opening  from  the  larger.  The  corridors,  stairs  and 
wardrobes  are  in  an  annex.  The  rooms  were  heated  by  coal 
stoves,  and  no  provision  whatever  for  ventilation,  which  was  very 
bad,  the  carbonic  acid  test  running  as  high  as  25  to  28  parts  in 
lower  room.  In  compliance  with  order  for  proper  ventilation,  the 
town  caused  a  system  of  ventilation  to  be  put  in  as  follows :  a 
brick  shaft  was  made  between  the  two  rooms  in  first  story  or  near 
the  centre  of  the  building,  about  12  feet  by  4  feet,  and  the  second 
story  rearranged  to  correspond  with  the  first.  This  shaft  contains 
an  exhaust  flue  of  about  15  feet  in  area,  heated  by  a  coal  stove, 
the  necessary  exhaust  ducts  from  rooms  down  to  bottom  of  main 
exhaust,  and  the  warm-air  flues  from  basement  up  to  the  several 
rooms.  The  heat  is  supplied  by  two  large  furnaces  in  the  base- 
ment. The  system  was  devised  by  Prof.  H.  A.  Pratt,  a  gentle- 
man of  many  years'  experience  in  school  work,  and  chairman  of 
school  committee.  The  construction  was  carried  out  under  his 
supervision,  assisted  by  the  selectmen.  November  14  I  made  an 
anemometer  test,  and  the  average  supply  per  pupil  was  29 \  cubic 
feet  per  minute,  with  an  exhaust  of  about  23  cubic  feet.  The  day 
was  cloudy,  with  a  temperature  of  55  degrees,  and  the  furnaces 
running  very  low.  The  improvements  are  much  appreciated  by 
the  people  generally. 

Village  School,  Bucklaud.  —  Is  located  in  the  village  of  Shel- 
burne  Falls,  and  is  two  stories  in  height,  with  two  class  rooms  in 
each  story,  with  a  nine-foot  corridor  and  stairway  between.  The 
rooms  were  heated  by  wood  stoves,  with  no  ventilation,  and  were 
in  about  the  same  condition  as  the  Shelburne  school.  In  compli- 
ance with  order  for  proper  ventilation,  the  town  caused  about  the 
same  arrangement  to  be  put  in  as  in  Shelburne  school ;  and  my 
test  the  same  day  gave  the  same  approximate  results.  In  placing 
this  shaft  in  the  corridor,  it  was  thought  best  to  remove  the  stairs 
and  build  new  ones  frout  and  rear  of  the  shaft,  which  gives  two 
distinct  ways  of  egress  from  each  room. 

Glendale  School,  Slockbridge.  —  Is  two  stories  in  height,  with 
one  room  in  each  story,  and  was  heated  by  coal  stoves,  with  no 
ventilation.  In  compliance  with  order  for  proper  ventilation,  the 
building  has  been  provided  with  the  Fuller  &  Warren  Company's 
44  coinmon-sense  "  system  of  ventilation.  November  13  1  made  an 
anemometer  test,  the  results  of  which  were  very  satisfactory.  The 
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session  was  about  closing,  so  I  failed  to  get  the  carbonic  acid,  but 
it  would  probably  run  from  seven  to  eight  parts. 

Powers  Institute,  Bernardston.  —  Is  a  two-story  building,  but 
only  the  first  story  is  occupied  at  present,  which  has  two  class 
rooms.  They  were  heated  by  coal  stoves,  with  no  ventilation.  In 
compliance  with  order  for  proper  ventilation,  the  selectmen  inform 
me  that  they  have  built  ventilating  flues,  in  accordance  with  my 
suggestion,  and  put  in  a  large  furnace -for  heat  and  supply.  I 
have  not  been  able  to  visit  this  building  to  make  tests  since  the 
changes  were  made. 

Centre  and  Craneville  Schools,  Dcdton. — These  buildings  are 
one  story  in  height,  with  two  class  rooms  each,  and  heated  with 
coal  stoves,  with  no  means  of  ventilation,  and  are  crowded. 
Orders  were  issued  for  proper  ventilation  ;  but  the  citizens  re- 
quested the  committee  to  notify  me  that  they  would  prefer  to  build 
two  new  four-room  buildings,  to  take  the  place  of  these  and  the 
high  school  building,  next  }'ear.  They  have  provided  the  present 
buildings  with  furnaces  and  ventilating  flues  for  temporary  use, 
and  they  are  reported  to  be  much  improved. 

New  School  Buildings. 

Or,  Such  Buildings  as  have  been  finished  or  erected  during 
the  Year,  and  now  in  Process  of  Construction. 

Linden  Street  School,  Pittsfield.  —  Was  erected  last  winter  and 
spring,  and  was  completed  for  occupancy  in  April.  It  is  two 
stories  in  height,  with  fourteen  rooms,  and  is  provided  with  the 
Smead  &  Northcote  complete  system  of  warming  and  ventilation, 
and  sanitary  appliances.  I  have  made  three  partial  tests  since  its 
occupancy,  and  have  found  very  satisfactory  results.  This  build- 
ing was  commenced  prior  to  my  assignment  in  this  district,  conse- 
quently not  in  compliance  with  my  directions. 

Bryant  School,  Great  Barrivgton.  —  Is  a  two-story  building, 
artistic  in  design,  with  six  class  rooms.  It  was  completed  about 
September  1.  It  is  provided  with  the  Fuller  &  Warren  Com- 
pany's 4 '  common-sense "  system  of  ventilation,  and  sanitary 
appliances.  I  have  tested  the  building  twice,  both  times  on 
mild,  rainy  days,  and  have  found  satisfactory  results  under  the 
circumstances. 

Church  Street  School,  Xorth  Adams.  —  Was  completed  about 
September  10.    It  is  two  stories  in  height,  has  a  principal's  room, 
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eight  class  rooms,  and  two  recitation  rooms,  all  of  approved  size 
and  arrangement.  It  is  provided  with  the  Mahony-Smith  system 
of  warming  and  ventilating,  and  ventilated  flushing  sanitary 
appliances.  The  heating  is  done  by  indirect  steam,  assisted  by  a 
direct  circulation  in  extremely  cold  weather.  I  have  visited  the 
building  from  time  to  time,  and  find  satisfactory  results.  The 
following  is  the  average  carbonic  acid  test  of  the  seven  rooms  now 
occupied :  on  October  30,  a  mild,  cloudy  day,  with  temperature 
at  48°,  with  low  fires,  8^  parts.  This  building  was  designed  for 
direct  steam  heat,  and  the  above  system  adopted  after  the  building 
was  nearly  completed. 

School  in  Clarksburg.  —  This  is  a  one-room  building,  and  has  a 
ventilating  shaft  of  three  feet  in  area,  heated  by  a  small  stove  and 
heat  supplied  by  a  jacketed  stove,  arranged  in  accordance  with 
Dr.  Pinkham's  circular  in  State  Board  of  Health  report. 

Richmond  Furnace  School,  Richmond.  —  Is  a  one-story,  two- 
room  building,  and  has  a  brick  ventilating  flue,  as  directed ;  and 
each  room  has  a  small-sized  Henderson  furnace  or  school-room 
heater,  to  furnish  the  heat  and  supply.  It  was  completed  in 
season  for  present  term. 

Union  Street  School,  Greenfield.  —  This  was  originally  a  one- 
room  building.  This  season  another  room  has  been  added,  and 
both  supplied  with  jacketed  stoves  and  a  ventilatiug  stack,  in 
accordance  with  Dr.  Pinkham's  circular. 

Greylock  School,  North  Adams. — This  is  a  one-story,  two-room 
building,  provided  with  a  brick  shaft  betwen  the  rooms,  contain- 
ing an  exhaust  shaft  of  seven  feet  in  area,  heated  by  small  stove  ; 
and  warm-air  flues  from  basement  up  to  near  ceiling  of  rooms  ; 
and  will  be  provided  with  a  large  Fuller  &  Warren  Company's 
furnace. 

New  School,  Turner's  Falls,  Montague.  —  This  is  a  two-story, 
four-room  building,  and  is  being  provided  with  the  Mahony-Smith 
system  of  warming  and  ventilating,  and  sanitary  appliances.  The 
plans,  as  revised,  show  a  very  good  arrangement  of  rooms,  flues, 
location  of  sanitaries,  etc.,  and  it  will  be  a  model  building. 

Inspector  Dexter  reports  :  — 

Sir  :  —  In  regard  to  the  law  requiring  every  public  building  and 
every  school-house  to  be  ventilated  in  such  a  manner  that  the  air 
shall  not  become  so  exhausted  as  to  be  injurious  to  the  health  of 
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the  persons  present  therein,  I  have  to  report  that,  while  not  so 
much  has  been  accomplished  in  this  direction,  perhaps,  as  might 
have  been  wished,  still,  something  has  been  done,  —  a  beginning 
has  been  made  from  which  good  results  have  been  obtained.  The 
fact  is  established  beyond  question,  that  a  sufficient  quantity  of 
pure  air  can  be  introduced  into  the  school-room  and  thoroughly 
distributed  to  change  it  a  sufficient  number  of  times  to  allow  each 
scholar  at  least  30  cubic  feet  of  fresh  air  per  minute  without 
creating  uncomfortable  drafts,  in  buildings  where  there  is  an  air 
space  of  250  cubic  feet  for  each  scholar.  I  think  wre  may  con- 
fidently look  forward  to  the  time  when  the  most  if  not  all  of  our 
school-houses  will  be  as  well  ventilated  as  is  now  the  Maxfield 
Street  school  in  New  Bedford  and  the  Foster  Hooper  school  *in 
Fall  River,  both  of  which  have  lately  been  provided  with  the 
Smead  system  of  heating  and  ventilating,  which  at  present  is 
working  very  satisfactorily. 

Section  1  of  chapter  149  of  the  Acts  of  1888  provides  that  every 
public  building  and  every  school-house  shall  be  kept  in  a  cleanly 
state  and  free  from  effluvia  arising  from  any  drains,  privies,  or 
other  nuisances,  etc.  Section  2  of  said  chapter  149  provides  that 
every  public  building  and  every  school-house  shall  be  ventilated 
in  such  a  manner  that  the  air  shall  not  become  so  exhausted  as  to 
be  injurious  to  the  health  of  the  persons  present  therein.  Section 
3  of  the  same  chapter  provides  that,  whenever  it  shall  appear  to 
an  inspector  of  factories  and  public  buildings  that  further  or  dif- 
ferent sanitary  provisions  or  means  of  ventilation  are  required  in 
any  public  building  or  school-house,  in  order  to  conform  to  the 
requirements  of  this  act,  and  the  same  can  be  provided  without 
incurring  unreasonable  expense,  such  inspector  may  issue  a  written 
order,  etc.  It  seems  to  me  whatever  is  found  in  a  school-room 
injurious  to  health,  from  whatever  source  it  arises,  must  be  con- 
sidered a  nuisance.  If,  then,  carbonic  acid  gas  is  found  in  a 
school-room  in  the  proportion  of  from  14  to  22  volumes  to  10,000 
volumes  of  air,  and  when  so  found  is  an  indication  of  the  presence 
of  a  corresponding  quantity  of  other  injurious  gases,  it  must  be 
evident  that  the  air  has  become  so  exhausted  as  to  be  injurious  to 
the  health  of  the  persons  present  therein.  If  credence  can  be 
given  to  all'or  any  of  the  authorities  whose  writings  on  this  sub- 
ject I  have  seen,  carbonic  acid  gas,  when  found  in  such  propor- 
tions as  quoted  above,  is  injurious  to  health,  and  consequently  a 
nuisance.  I  admit  that  22  parts  is  an  extreme  case,  but  I  have 
found  it  in  that  proportion  in  two  or  three  school-houses  in  my 
district.  It  is  quite  common,  however,  to  find  16  and  18  volumes 
to  10,000  volumes  of  air.    This,  then,  is  a  nuisance  from  which 
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sections  1  and  2  of  chapter  149  provide  the  school-room  shall  be 
kept  free. 

It  is  considered  by  teachers  in  many  of  our  schools  to  be  an 
absolute  necessity  to  have  the  windows  thrown  open  for  a  few 
minutes  between  the  time  of  commencement  and  recess,  and  the 
rooms  thoroughly  aired  ;  and  during  this  time  the  children  kept 
marching  around  the  room  or  going  through  some  other  form  of 
manual  exercise,  to  prevent  taking  cold.  As  it  required  no  special 
act  of  the  Legislature  to  permit  the  use  of  windows  and  doors  for 
ventilating  purposes,  it  is  to  be  presumed  that  this  was  not  con- 
sidered a  proper  means  of  ventilation,  or  the  present  law  would 
not  have  been  enacted. 

'Section  3  provides  that  the  inspector  may  issue  a  written  order 
for  further  or  different  means  of  ventilation,  if  the  same  can  be 
provided  without  incurring  unreasonable  expense.  Perhaps  the 
inspector  and  the  authorities  to  whom  the  order  is  sent  may  differ 
in  opinion  as  to  what  might  be  considered  incurring  unreasonable 
expense  ;  if  so,  then  of  course  this  question  must  be  decided  by 
the  courts. 

There  is  a  law  to  compel  children  under  fourteen  years  of  age 
to  attend  school  at  least  twenty  weeks  during  the  year,  and  also 
to  compel  minors  under  twenty-one  years,  who  cannot  read  and 
write  in  the  English  language,  to  attend  a  day  or  evening  school. 
In  nearly  every  case  the  school-house  to  be  occupied  for  evening 
schools  has  been  occupied  to  its  full  capacity  for  six  hours  during 
the  same  day;  immediately  after  the  evening  session  the  school- 
house  is  locked  up,  with  all  the  foul  air  it  contains,  until  the  next 
morning,  when  it  is  again  opened  for  occupancy.  I  have  been 
told  by  the  janitors  of  some  of  these  buildings  that  in  the  morn- 
ing the  air  was  intolerable.  I  do  not  see  how  it  could  be  other- 
wise, in  buildings  where  there  is  but  little  or  no  ventilation. 
If  the  foul  air  of  the  school-room  is  as  injurious  to  the  health  of 
the  persons  present  therein  as  it  is  said  to  be  by  authorities  who 
.have  written  on  this  subject,  then  it  would  seem  to  me  the  idea 
that  unreasonable  expense  had  been  incurred  by  having  provided 
such  buildings  with  some  suitable  system  of  ventilation  could 
hardly  be  entertained,  whatever  the  expense  incurred.  Perhaps 
this  danger  has  been  overestimated  ;  but  it  can  easily  be  made 
evident,  to  any  one  who  will  take  the  trouble  to  see  for  them- 
selves, that  both  teacher  and  pupil  who  pass  their  time  in  a  well- 
ventilated  school-room  are  free  from  that  feeling  of  depression  so 
much  complained  of  in  all  poorly  ventilated  school-rooms.  The 
following  letters,  bearing  upon  ventilation  of  schools,  are  respect- 
fully referred  to. 
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Optics  ok  Superintendent  of  Public  Schools*. 

Fall  River,  Mass.,  Nov.  21,  18^9. 

To  H.  A.  Dexter. 

Dear  Sir:  —  The  proper  ventilation  of  school  buildings  is  a  subject 
of  great  importance  and  of  very  general  concern.  When  the  necessity 
of  pure  air  to  the  enjoyment  of  good  health  is  taken  into  view,  the  im- 
portance of  the  subject  becomes  apparent;  and  when  the  number  of 
children  confined  in  poorly  ventilated  school  buildings  is  considered,  the 
matter  becomes  of  very  general  concern.  Few  school  buildings  are 
supplied  with  a  constant  current  of  fresh  air ;  and,  because  of  this,  foul 
air  has  to  be  breathed  by  both  teachers  and  pupils,  to  their  physical 
injury.  This  problem  of  ventilating  school  buildings  is  beginning  to 
receive  the  attention  which  its  importance  demands,  from  architects, 
educators,  and  the  general  public ;  and  I  am  pleased  to  say  that  efforts 
have  been  put  forth  in  Fall  River  to  improve  the  ventilation  of  two 
buildings,  and  in  one  instance,  in  my  opinion,  with  marked  success. 
With  good  air,  school-room  work  can  be  performed  with  much  less 
fatigue  than  in  rooms  where  the  air  is  foul.  I  hope  to  see  a  great  im- 
provement within  the  next  few  years  in  this  much-neglected  subject  of 
ventilation  and  sanitation  of  school  buildings. 

Yours  trulj", 

Wm.  Connelx, 

Superintendent  of  Schools. 


Fall  River,  Nov.  4,  1889 
Dear  Sir  :  —  In  reference  to  the  ventila  ion  of  the  Foster  Hooper 
school,  I  would  say  that,  so  far  as  I  can  judge  during  one  week's 
occupancy,  it  has  seemed  to  be  nearly  perfect ;  and,  with  the  quota  of 
pupils  assigned  to  it,  I  think  it  would  give  results  satisfactory  in  every 
respect 

It  is  the  only  school  I  have  ever  seen  that  could  make  any  pretension 
to  perfect  ventilation.  1  think  the  action  of  our  legislators,  requiring, 
by  statute,  the  authorities  to  make  suitable  provisions  to  supply  our 
children,  while  in  school,  with  pure  air,  commendable  in  the  highest 
degree. 

George  Wr.  Locke, 

Principal  Foster  Hooper  School 

New  Bedford,  Nov.  12,  1889. 
Dear  Sir  :  —  At  your  request  T  hereby  submit  briefly  my  opinion  of 
the  law  relating  to  the  ventilation  of  school  buildings,  with  certain 
statements  regarding  those  of  the  city  whose  schools  1  have  the  honor 
to  superintend. 

The  statute  is  a  wise  and  beneficent  one,  in  respect  to  the  object  that 
it  seeks  to  attain.  There  appears  to  me  nothing  unnecessary  in  its  pro- 
visions, and  nothing  that  should  not  be  exacted.  The  State  provides 
for  the  maintenance  of  schools  throughout  its  cities  and  towns,  and 
compels  attendance  at  the  same  by  stringent  laws,  which  bear  heavily 
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at  times  upon  individuals,  that  society  at  large  may  not  suffer.  Millious 
of  dollars  are  spent  each  year  to  carry  on  these  schools,  and  to  construct 
the  buildings  in  which  they  are  housed.  The  money  for  these  purposes 
is  raised  by  taxation  under  the  laws  of  the  State ;  and,  although  it  is 
willingly  contributed  by  her  citizens,  such  taxation  can  only  be  justified 
by  recognition  of  the  fact  that  the  ultimate  good  of  the  State  depends 
on  the  proper  education  of  her  citizens.  Any  system  of  schools  which 
provides  for  the  development  of  the  mental  and  moral  faculties  of  those 
for  whom  it  was  constituted,  and  makes  no  adequate  provision  for  their 
physical  well-being,  is  radically  wrong ;  any  measure  which  shall  tend 
to  remedy  this  fault  should  receive  the  hearty  co-operation,  not  only  of 
those  immediately  concerned,  but  also  of  all  thoughtful  persons.  It  is 
true  that  an  enlightened  public  sentiment  lias  demanded  and  secured, 
in  the  majority  of  the  cities  and  towns  in  this  Commonwealth,  during 
recent  years,  school-houses  better  adapted  to  school  purposes  than  were 
those  of  the  past.  Many  of  them  are  architecturally  beautiful,  the  pride 
and  ornament  of  the  places  in  which  they  have  been  planted ;  but  many 
of  these  line  structures,  so  pleasing  to  the  aesthetic  tastes,  are  as  devoid 
of  proper  means  of  ventilation  as  were  the  old  red  school-houses  that 
dotted  the  hillsides  of  New  England  in  the  days  of  our  forefathers. 
Let  us  have  plain,  substantial  school  buildings,  devoid,  if  need  be,  of 
external  or  internal  decoration,  if  they  are  but  properly  lighted,  heated, 
ventilated,  and  as  perfect  otherwise  in  sanitary  requirements  as  modern 
science  can  make  them.  Teachers  and  school  ofiicers  have  for  years 
spoken  and  written  on  the  lack  of  adequate  provisions  for  the  very 
things  that  the  statute  in  question  is  designed  to  provide;  and  I,  for 
one,  welcome  the  law  for  the  sake  of  the  teachers  and  pupils,  whose 
health  is  impaired  by  the  existence  of  evils  for  which  there  seems  to  be 
no  rational  excuse.  It  is  to  be  hoped  that  any  movement  that  may  be 
made  to  repeal  or  render  inoperative  this  law,  that  aims  at  improved 
sanitary  conditions  for  our  children,  will  meet  with  the  condemnation 
from  the  people  at  large  that  such  a  movement  deserves.  The  statute  is 
an  educational  trend  in  the  right  direction.  By  the  advances  made  in 
science,  and  by  enlightened  methods  of  living,  the  average  age  of  man 
has  been  materially  raised  during  the  past  century.  This  fact  may  be 
regarded  as  a  misfortune  by  those  who  decry  all  progress ;  but  fortu- 
nately the  majority  of  people  do  not  so  regard  the  matter.  Let  the 
conservative  motto,  "  Let  well  enough  alone,"  be  observed,  and  all 
advancement  ceases ;  but  when  this  observance  perpetuates  a  palpable 
evil,  those  who  lend  themselves  to  it  commit  a  moral  wrong,  for  which 
there  is  no  justification. 

As  to  the  school-houses  of  New  Bedford,  they  differ  but  little  from 
those  of  other  New  England  cities  regarding  the  means  provided  for 
ventilation.  Some  of  them  are  heated  by  steam  —  chiefly  by  direct 
radiation ;  some  by  hot-air  furnaces ;  others  by  stoves.  They  are 
ventilated  principally  by  windows,  with  what  results  it  is  not  necessary 
to  state.  The  Ruttan-Smead  system  of  heating  and  ventilating  has 
recently  been  placed  in  one  of  the  primary  buildings,  and  the  results 
are  satisfactory.    It  is  also  in  an  eight-room  building,  completed  during 
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the  past  summer.  The  placing  of  this  system  in  these  buildings  is  due 
to  the  efforts  of  the  school  authorities  to  provide  better  ventilation,  and 
to  comply  with  the  mandates  of  the  law.  Different  methods  of  ventila- 
tion are  being  considered  by  the  school  authorities  of  the  city,  and 
means  of  adaptation  to  the  school-houses.  The  problem  that  is  the 
hardest  for  them  to  solve,  is  to  find  any  system  that  will  be  guaranteed 
to  provide  suitable  ventilation  at  a  reasonable  cost. 

Respectfully  yours, 

Wji.  K.  Hatch, 

Superintendent  of  Schools. 

Department  of  Public  Schools,  Superintendent's  Office. 

Attlekokough,  Mass.,  Nov.  20,  1889. 

Dear  Sir: —  Yours  of  November  11,  asking  my  opinion  of  the  new 
law,  whose  object  is  to  secure  a  proper  ventilation  of  school-houses  and 
other  public  buildings,  was  duly  received.  While  I  have  not  time  at 
present  to  make  an  extended  statement,  I  w  ish  t<»  be  placed  on  record 
as  heartily  in  sympathy  with  the  law  and  its  enforcement. 

When  the  plan  on  which  the  inspectors  proposed  to  work  was  first 
made  public  in  Chief  Wade's  report  last  winter,  I  considered  the  require- 
ments excessive ;  but,  after  devoting  much  time  to  a  careful  study  of 
the  matter,  closely  observing  whenever  and  wherever  I  have  had  oppor- 
tunity, and  especially  after  noting  the  satisfactory  working  of  the  plan 
of  ventilation  of  our  new  grammar  school-house,  which,  as  you  know, 
was  arranged  with  special  reference  to  the  requirements  of  this  new 
law,  I  am  led  to  believe  the  enactment  of  the  law  wise,  and  its  enforce- 
ment practicable.  I  wish  you  much  success  in  your  efforts  to  promote 
what  I  consider  one  of  the  most  important  reforms  of  the  day. 

The  attitude  of  the  school  board  here,  in  reference  to  the  law,  is  such 
that  I  think  you  will  find  Attleborough  acting  in  behalf  of  her  school 
children  with  commendable  promptness,  instead  of  waiting  to  be  com- 
pelled to  obey  dictates. 

Very  truly  yours, 

J.  O.  Tiffany, 

Superintendent  of  Schools. 

Harrington  School,  New  Bedford.  —  This  is  a  new  building,  and 
is  of  brick,  two  stories  high,  having  four  school-rooms  in  each 
story,  and  is  heated  and  ventilated  by  the  Smead  system  (under 
floor,  so  called).  When  inspected,  it  was  found  to  be  doing  good 
work,  but  the  circulation  of  air  in  the  different  rooms  was  found 
not  to  be  as  uniform  as  in  the  Maxfield  Street  school,  which  is 
also  heated  and  ventilated  by  the  Smead  system.  In  the  Maxfield 
Street  school  the  fresh  air  comes  in  and  the  foul  air  passes  out  at 
the  same  end  of  the  room  ;  the  fresh-air  inlet  being  in  the  middle 
of  the  partition  and  about  seven  feet  above  the  floor,  and  the  foul 
air  passing  off  through  registers  in  the  floor  in  the  corners.  In 
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the  Harrington  building  the  fresh-air  registers  are  near  the  corner 
in  each  of  the  rooms,  and  about  seven  feet  above  the  floor.  The 
foul-air  registers,  of  which  there  are  seven  in  each  room,  are  placed 
in  the  baseboard  ;  three  at  the  opposite  end  of  the  room  from  the 
fresh-air  inlet,  and  two  on  each  side  of  the  room.  The  average 
amount  of  air  being  discharged  per  minute  from  each  room  was 
15  cubic  feet  for  each  scholar.  The  volume  of  carbonic  acid  gas 
was  found  to  vary  in  different  parts  of  the  same  rooms,  from  7.4 
to  9.5  volumes  to  10,000  volumes  of  air. 

Maxfield  Street  School,  New  Bedford.  —  This  is  a  two-story  brick 
building,  having  two  school-rooms  on  each  floor,  and  each  having 
a  seating  capacity  for  fifty  scholars.  This  building  is  now  heated 
and  ventilated  by  the  Smead  system,  and  is  giving  the  best  of  sat- 
isfaction. When  examined,  the  average  amount  of  air  passing 
out  through  the  foul-air  ducts  was  found  to  be  32  cubic  feet  per 
minute  for  each  scholar.  The  inflow  of  fresh  air  averaged  .40 
cubic  feet  per  minute  for  each  scholar.  There  were  but  two  de- 
grees variation  in  the  temperature  in  different  parts  of  the  room. 
The  greatest  volume  of  carbonic  acid  gas  found  in  any  room  was 
7.4,  and  the  smallest  6.1,  volumes  to  10,000  volumes  of  air. 
There  was  no  material  variation  from  this  when  taken  in  different 
parts  of  the  room. 

Foster  Hooper  School,  Fall  River.  —  This  is  a  two-story  wooden 
building,  having  one  school-room  and  two  recitation  rooms  in  each 
story.  This  building  has  not  been  used  except  for  evening  schools 
for  the  past  two  years,  until  the  present  time.  It  was  formerly 
ventilated  in  the  old  style,  each  room  having  one  flue  12  by  16 
inches,  which  opened  into  the  attic.  It  having  become  necessary 
to  occupy  this  building  again  for  day  schools,  it  has  been  newly 
fitted  up,  and  supplied  with  the  Smead  system  of  heating  and 
ventilating,  which  is  at  present  giving  entire  satisfaction.  The 
school-rooms  are  both  supplied  with  seating  capacity  for  one  hun- 
dred scholars.  1  was  informed  that,  with  the  exception  of  a  short 
time  at  the  beginning  and  at  the  close  of  the  sessions,  there  were 
never  more  than  seventy-five  scholars  in  either  school-room  at  one 
time,  the  others  being  in  the  recitation  rooms.  Each  recitation 
room  has  one  fresh-air  inlet,  12  by  13  inches.  The  foul-air  outlets, 
of  which  there  is  one  in  each  room,  are  15 J  by  15£  inches.  The 
school-rooms  have  each  two  fresh-air  inlets,  and  each  inlet  is  2  feet 
square.  The  school-room  in  the  first  story  has  two  foul-air  out- 
lets, both  of  which  are  23  inches  square.  The  school-room  in  the 
second  story  has  four  outlets,  each  of  which  is  21  by  13£  inches. 
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When  the  building  was  inspected,  the  temperature  on  the  outside 
was  56  degrees.  The  temperature  of  the  air  in  the  school-room 
at  the  inlets  was  84  degrees,  and  at  the  outlets  72  degrees.  The 
temperature  was  found  to  vary  two  degrees  when  taken  in  differ- 
ent parts  of  the  room  ;  the  lowest  being  70,  the  highest  72  degrees. 
The  inflow  of  fresh  air,  when  reckoned  by  the  number  of  seats, 
was  25J|-  cubic  feet  for  each  pupil  per  minute  ;  and,  when  reck- 
oned for  the  actual  number  present  (seventy-five)  ,  34|f  cubic  feet 
per  minute.  The  outflow  of  foul  air  was  found  to  be  for  each  of 
the  seventy-five  scholars  present  244 1  cubic  feet  per  minute.  The 
greatest  volume  of  carbonic  acid  gas  found  in  any  room  was  7.4, 
and  the  smallest  7.1,  to  10,000  volumes  of  air. 

Sanford  Street  School,  new  building,  Attleborough. — This  is  a 
new,  two-story  wooden  building,  having  two  school-rooms  and 
two  recitation  rooms  in  the  first  story,  and  one  school-room  and 
recitation  room  in  second  story,  with  a  total  seating  capacity  for 
two  hundred  and  twenty  scholars.  It  is  heated  by  both  direct 
and  indirect  steam.  There  is  one  register  in  each  school-room  in 
the  first  story,  and  twro  in  the  large  room  in  the  second  story,  for 
indirect  heating,  18  by  25  inches  each.  There  is  also  one  in  each 
of  the  recitation  rooms,  12  by  15  inches.  These  registers  are 
located  in  one  corner  of  the  room,  6£  feet  above  the  floor.  The 
foul-air  registers  are  in  the  floor  at  the  opposite  end  of  the  room, 
and  have  the  same  capacity  as  the  other  registers.  The  foul-air 
ducts  from  all  the  rooms  extend  down  to  the  basement,  and  there 
enter  the  ventilating  chimney.  This  chimney  has  a  net  area  of 
19  square  feet,  and  is  heated  by  a  steam  coil.  The  average 
amount  of  pure  air  coming  into  the  different  rooms  through  the 
indirect  registers  was  17^V  cubic  feet  per  minute  for  each  scholar. 
The  amount  of  air  passing  off  through  the  foul-air  registers  was 
20^25-  cubic  feet  (average)  per  minute  for  each  scholar.  The  air 
in  the  different  rooms  contained  from  8_to  9.1  volumes  of  carbonic 
acid  gas  to  10,000  volumes  of  air. 

High  School,  North  Attleborough.  — This  is  a  two-story  wooden 
building,  having  one  school-room  on  each  floor.  The  room  in  the 
first  story  is  used  for  the  grammar  school,  and  has  seats  for  forty- 
eight  scholars.  The  room  in  the  second  story  is  the  same  size  as 
the  room  below,  and  has  seats  for  ninety  scholars.  The  area  of 
each  room  is  16,600  cubic  feet,  giving  to  each  pupil  in  the  gram- 
mar school  345|  cubic  feet,  and  to  each  pupil  in  the  high  school 
184|  cubic  feet,  of  air  space.  In  the  second  story  there  is  one 
small  recitation  room,  and  also  a  small  room  which  is  fitted  up 
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and  used  for  a  chemical  laboratory,  and  is  also  used  for  recitations. 
There  are  two  recitation  rooms  in  the  first  story,  one  of  which  is 
directly  under  the  laboratory.  There  is  an  opening  from  each  of 
these  rooms  and  also  from  the  school-rooms  in  both  stories  into 
the  same  ventilating  shaft.  This  shaft  is  2  by  3  feet.  The  regis- 
ters through  which  the  foul  air  passes  into  this  shaft  are  made  of 
boards,  with  a  few  irregularly  shaped  holes  in  them,  and  measure 
18  by  20  inches,  from  which  fully  two-thirds  must  be  deducted  to 
find  the  net  area  of  air  space.  In  this  shaft  just  above  the  second 
floor  a  gas  jet  is  kept  burning,  for  the  purpose  of  heating  the 
shaft  and  so  creating  a  draft.  It  was  found,  however,  that  the 
draft,  which  was  very  light,  was  downward  as  often  as  it  was 
upward.  This  shaft  opens  into  the  attic.  There  is  another  smaller 
ventilating  shaft,  through  which  there  was  no  draft  at  all,  into 
which  there  is  an  opening  from  the  school-rooms  in  both  stories. 
This  shaft  probably  opens  under  the  attic  floor,  as  it  does  not  show 
above  the  floor.  The  building  is  heated  principally  by  direct 
steam.  There  is  one  register,  15  by  20  inches,  for  indirect  heat- 
ing, in  each  story.  The  inflow  of  fresh  air  through  this  register 
in  the  second  story  was  4£  cubic  feet  per  minute  for  each  scholar. 
The  volume  of  carbonic  acid  gas  in  the  recitation  rooms  in  the 
second  story  varied  but  little  from  that  of  the  school-room  ;  the 
average  for  each  room  being  18  volumes  to  10,000  volumes  of  air. 
I  was  informed  by  the  teacher  that  the  air  in  the  room  was  much 
better  at  this  time  than  it  would  be  found  in  stormy  weather,  when 
the  windows  could  not  be  used  so  freely  for  ventilating  purposes. 

Pine  Street  School,  Fall  River.  —  This  is  a  two-story  wooden 
building,  and  has  three  school-rooms  on  each  floor,  with  an  average 
seating  capacity  for  sixty-two  scholars.  There  was  an  average 
attendance  in  each  room  of  forty.  When  this  building  was  in- 
spected, some  of  the  windows  were  found  open  in  all  the  rooms, 
for  the  purpose  of  ventilation.  There  is  a  ventilating  flue  in  each 
room,  with  registers  10  by  22  inches.  In  one  room  there  was 
found  to  be  2£  cubic  feet  of  air  passing  off  through  the  foul-air 
registers  per  minute  for  each  scholar,  and  in  another  room 
cubic  feet.  In  the  other  six  rooms  there  was  no  movement  of  air 
through  the  foul-air  registers.  When  making  an  examination  of 
the  attic,  it  was  found  that  only  two  of  the  flues  came  above  the 
attic  floor.  The  other  flues,  if  they  extend  to  the  attic,  must  open 
under  the  floor.  The  building  is  heated  by  steam,  principally 
indirect.  One  of  the  fresh-air  inlets  was  found  closed,  and  the 
air  to  the  coils  taken  from  the  basement.  The  water-closets  are 
in  the  basement,  and  when  previously  examined  the  drainage  was 
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found  to  be  bad;  but  this  has  been  remedied;  still,  the  closets 
for  boys  are  not  sufficiently  ventilated.  The  volume  of  carbonic 
acid  gas  in  the  different  rooms  ranged  from  12.5  volumes  to  18 
volumes  to  10,000  volumes  of  air. 

Davenport  and  Robeson  Schools,  Fall  River. — These  buildings 
are  mentioned,  as  they  fairly  represent  in  the  matter  of  ventila- 
tion all  the  other  school-houses  in  their  class  in  Fall  River.  The 
Davenport  is  a  three-story  brick  building,  having  six  school-rooms 
in  the  first  and  second  stories  each,  and  three  school-rooms  and 
large  hall  in  the  third  story.  The  average  seating  capacity  for  all 
the  rooms  is  fifty-four.  There  is  a  slat  ventilating  tower  on  the 
top  of  the  building.  In  some  of  the  rooms  there  are  two  ventilat- 
ing flues,  while  in  others  there  is  but  one.  The  average  size  of 
the  registers  in  these  flues  is  12  by  14  inches.  The  flues  from  all 
the  rooms  discharge  into  the  open  attic.  When  I  last  inspected 
this  building,  the  weather  was  stormy  and  the  wind  was  north- 
east. I  found  the  flues  in  the  six  rooms  in  the  north  end  of  the 
building  were  carrying  off  10.5  cubic  feet  of  foul  air  per  minute 
for  each  pupil,  while  there  was  no  perceptible  draft  in  the  flues 
in  either  of  the  other  rooms.  When  I  previously  examined  this 
building,  the  weather  was  pleasant  and  the  wind  south-west.  At 
that  time  there  was  no  movement  of  the  air  through  the  flues  in 
the  rooms  in  the  north  end  of  the  building ;  but  in  the  other  rooms 
there  was  some  draft,  which  varied  considerably  in  the  different 
rooms.  The  greatest  amount  of  air  found  passing  off  through 
these  flues  in  either  room  was  51  and  the  smallest  '2-\-  cubic  feel 
per  minute  for  each  scholar.  This  result  would  seem  to  show  that 
it  depends  entirely  upon  the  direction  of  the  wind  as  to  which 
room  shall  receive  benefit,  with  the  present  system  of  ventilation. 
The  volume  of  carbonic  acid  gas  was  found  to  range  in  the  dif- 
ferent rooms  from  12  in  the  best  rooms  to  16  volumes  in  the  worst 
room  to  10,000  volumes  of  air. 

The  Robeson  school-house  is  a  three-story  brick  building,  and 
has  two  school-rooms  on  each  floor,  with  an  average  seating 
capacity  for  sixty-four  scholars.  I  have  inspected  this  building 
several  times,  and  find  that  the  only  means  of  supplying  the  rooms 
with  fresh  air.  is  by  the  windows.  There  are  two  large  ventilating 
flues  in  each  room,  which,  if  properly  arranged,  might  do  good 
work,  but  at  present  are  of  no  account. 

Bedford  Street  School,  Fall  River.  —  This  is  an  old  two-story 
wooden  building,  having  one  school-room  and  one  recitation  room 
in  each  story.    The  room  in  the  first  story  has  seats  for  eighty- 
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eight  pupils,  and  the  room  in  the  second  story  has  seats  for  eighty, 
with  an  average  attendance  of  eighty  and  sixty-three  respectively. 
The  area  of  each  room  in  cubic  feet  is  10,090,  which,  when 
reckoned  for  the  actual  number  of  scholars  in  attendance,  will  give 
to  each  in  the  first  story  114|J  and  in  the  second  story  1G0££  cubic 
feet  of  air  space.  The  building  is  heated  by  a  hot-air  furnace, 
and  until  the  present  term  had  no  means  of  ventilation  except  by 
the  windows.  There  is  a  small  wooden  ventilating  flue  in  one  cor- 
ner of  the  school-rooms,  but  it  is  entirely  worthless.  I  have  visited 
this  school  several  different  times,  for  the  purpose  of  testing  the 
air,  always  using  Professor  Wolpert's  air  tester  for  this  purpose. 
When  the  weather  was  pleasant  and  the  windows  could  be  let  down 
at  the  top  on  both  sides  of  the  room,  I  found  the  air  to  contain 
from  14  to  16  parts  of  carbonic  acid  gas  to  10,000  parts  of  air; 
and  in  stormy  weather,  when  the  windows  could  not  be  used  so 
freely,  or  not  at  all,  I  then  found  from  18  to  22  parts  of  carbonic 
acid  gas  to  10,000  parts  of  air. 

During  the  summer  vacation  $500  was  expended  on  this  building 
for  the  purpose  of  improving  the  ventilation.  A  brick  shaft,  2  by 
4  feet  (net),  was  built,  with  a  heater  in  it  near  the  bottom  ;  and 
a  foul-air  duct  from  all  the  rooms  enters  this  shaft  below  the 
heater.  The  warm-air  registers  have  been  taken  from  the  floor 
and  placed  in  the  ceiling,  6£  feet  above  the  floor.  The  foul-air 
registers  are  in  the  floor  at  the  same  end  of  the  room.  With  this 
system  of  ventilation,  when,  on  account  of  the  mildness  of  the 
weather  or  other  cause,  the  temperature  of  the  rooms  becomes 
such  that  it  is  necessary  to  shut  off  the  inflow  of  warm  air,  the  air 
in  the  room  soon  becomes  so  exhausted  that  the  windows  are  re- 
sorted to  for  a  fresh  supply.  I  have  visited  this  building  three 
times  since  this  system  was  put  in,  and  each  time  found  the  warm- 
air  registers  closed  ;  and,  when  tested,  the  air  was  found  to  contain 
14  and  16  parts  of  carbonic  acid  gas  to  10,000  parts  of  air. 

Inspector  Buxton  reports  :  — 

Sir  :  —  In  making  up  my  summary  report  for  the  year  which  is 
now  drawing  to  a  close,  I  find  that  it  has  been  marked  by  a  steady 
advancement  in  many  directions.  As  the  inspection  laws  and 
their  requirements  become  better  understood  year  by  year,  by  the 
people,  there  is  much  less  friction,  and  the  compliance  has  grown 
more  general. 

The  law  requiring  all  buildings  more  than  two  stories  in  height, 
which  come  under  its  provisions,  to  be  provided  with  ample  means 
of  escape  in  case  of  fire,  is  now  very  generally  complied  with. 


1890.]        PUBLIC  DOCUMENT— No.  32. 


71 


The  number  of  buildings  so  poorly  constructed  as  to  make  it 
virtually  impossible  to  provide  as  good  means  for  escape  as  would 
seem  desirable,  is  happily  growing  less  year  by  year.  There  ifi 
also  a  notable  improvement  in  the  manner  of  constructing  fire- 
escapes,  proving  the  wisdom  of  uniform  and  specific  requirements 
in  the  making  and  placing  them.  In  all  school  buildings  where 
additional  means  of  egress  seemed  necessary,  there  have  been 
substantial  tower  stairways  constructed,  instead  of  the  ordinary 
outside  fire  escape  ;  and  I  am  glad  to  say  that,  in  all  cases  of  this 
kind,  the  authorities  having  such  buildings  in  charge  heartily 
agreed  with  me  in  the  opinion  that  nothing  less  permanent  or 
substantial  should  be  erected,  as  a  means  of  escape  from  a  school 
building  in  case  of  fire.  And  I  trust  that  the  day  is  not  far 
distant  when  all  public  buildings  shall  be  of  fire-proof  material, 
and  so  constructed  that  outside  fire  escapes  will  be  unnecessary. 

Chapter  149  of  the  Acts  of  1888,  relating  to  proper  ventilation 
and  the  sanitary  condition  of  certain  classes  of  buildings,  has 
naturally  claimed  much  attention,  being  a  new  enactment.  There 
is  always  more  or  less  pioneer  work  necessary  in  attempting  to 
enforce  a  new  law  ;  but,  in  reviewing  the  year,  I  feel  that  good 
progress  has  been  made.  It  is  a  law  which  is  far  reaching  in  its 
nature,  and  one  wmose  conditions  and  requirements  are  not  very 
readily  comprehended  ;  but  it  is  a  law  w  hich  commends  itself  to 
all  who  understand  its  intent,  as  being  necessary  and  reasonable. 
Pure  air  is  of  vital  importance  to  all,  but  for  children  and  youth 
it  is  absolutely  indispensable. 

The  chief  difficulty  encountered  is  not  in  the  enactment  requir- 
ing that  the  air  in  our  school-rooms,  factories  and  workshops 
should  be  pure.  The  teaching  of  our  schools  and  colleges  for 
years  has  been  such  that  people  are  generally  aware  of  the  im- 
portance of  the  matter,  as  affecting  the  health  of  the  human  sys- 
tem. They  understand  that  it  is  a  subject  which  vitally  affects 
the  welfare  —  nay,  even  the  very  life  itself  —  of  those  nearest  and 
dearest  to  them,  and  generally  admit  that  it  is  right  and  necessary. 
But,  as  to  the  best  means  of  obtaining  pure  air,  the  proper  appli- 
ances necessary  for  securing  a  continuous  and  adequate  supply  in 
all  parts  of  a  room  occupied  by  many  people,  without  exposing 
any  to  draughts,  is  a  subject  which  opens  up  wide  avenues  for 
discussion  and  differences  ;  and  it  is  upon  these  matters  that  public 
opinion  is  divided,  and  about  which  even  those  who  claim  to  be 
authority  sometimes  differ. 

It  is  a  comparatively  simple  process,  that  of  putting  in  or  taking 
out  the  air  from  a  room  ;  the  difficulty  is  in  getting  good  circula- 
tion, so  that  all  parts  of  the  room  will  have  pure  air  at  the  same 
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time.  In  the  past  year  this  perplexing  problem  has  been  solved 
to  a  considerable  degree,  and  in  the  near  future  much  better 
results  can  be  expected.  The  very  common  habit  of  opening  win- 
dows in  school-rooms  for  ventilation  is  pernicious  in  cold  weather. 
The  use  of  window  boards  is  undoubtedly  an  improvement ;  but 
even  with  these  it  is  a  hazardous  practice,  and  should  be  con- 
demned, as  it  is  seldom  done  without  creating  a  draught  dangerous 
to  any  one  exposed  to  it. 

The  perilous  risk  is  much  greater  in  the  school-room  than  in  the 
workshop  or  factory,  owing  to  the  sedentary  habits  of  the  pupils  ; 
for,  while  the  teacher's  mind  is  absorbed  in  the  legitimate  business 
of  teaching,  a  window  is  very  apt  to  be  left  open  longer  than  is 
absolutely  necessary.  "Whenever  ventilation  is  attempted  by 
opening  the  windows,  it  should  be  done  while  the  pupils  are 
allowed  a  few  moments  for  recreation,  or  are  absent  from  the 
room  ;  for  in  no  other  case  can  it  be  done  with  safety.  It  is  well 
understood  that  no  great  reform  can  be  inaugurated  without  more 
or  less  friction,  where  the  matter  of  money  is  involved ;  just  as, 
in  the  case  of  the  compulsory  school  law,  when  first  enacted  its 
friends  were  comparatively  few,  while  it  is  now  universally  con- 
ceded that  the  State  should  demand  that  every  child  receive  school 
training  sufficient  to  make  an  intelligent  citizen.  It  follows,  as  a 
logical  consequence,  that  our  school  buildings  should  be  so  con- 
structed that  the  physical  well-being  of  the  child  is  guarded  and 
protected  in  every  possible  direction. 

The  school-room  is  the  nursery  of  the  nation,  where  the  children 
of  the  people  pass  many  of  their  waking  hours;  and  patriotism, 
good  citizenship,  humanity  and  benevolence,  favor  prosecuting 
the  work  of  making  the  school-room  a  place  that  will  foster  and 
develop,  in  symmetrical  proportions,  the  physical,  mental  and 
moral  attributes  of  the  child. 

These  feelings,  motives  and  purposes  all  being  enlisted  upon 
the  side  of  good  ventilation,  I  am  confident  that  in  time  all  opposi- 
tion will  disappear.  All  teachers,  school  officers  and  citizens, 
whose  duties  give  them  the  opportunity  of  thoroughly  understand- 
ing the  facts  in  the  case,  are  wide  awake  to  the  necessity  of  good 
ventilation  ;  and,  while  a  good  deal  of  progress  in  securing  results 
under  the  law  has  been  made  during  the  past  year,  as  its  require- 
ments are  to  be  better  understood,  the  advancement  will  be  still 
greater  during  the  }rear  to  come. 

The  law  enacted  by  the  Legislature  of  1888,  requiring  plans 
and  specifications  of  certain  classes  of  buildings  to  be  submitted 
to  the  inspector  for  approval  before  their  erection,  has  been  very 
favorably  received  by  the  public,  and  in  most  cases  cheerfully  and 
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readily  complied  with.  In  a  few  instances  even  more  has  been 
done  by  the  owner  than  was  required.  The  beneficent  results  of 
the  law  begin  to  be  apparent  in  buildings  newly  completed  or  now 
in  process  of  erection. 

The  requirements  made  under  the  provisions  of  this  act  for 
suitable  means  of  escape,  and  to  prevent  the  spread  of  fire,  have 
resulted  in  all  buildings  erected  during  the  past  season  being  pro- 
vided with  two  separate  and  distinct  ways  of  escape,  each  being 
accessible  from  all  parts  of  the  building.  The  space  between  the 
furrings  or  studding  on  the  outside  walls  on  each  story  has  been 
filled  to  the  height  of  eight  inches  with  brick  properly  laid  in  mor- 
tar, or  mortar  alone,  as  the  case  required.  All  partitions  have 
been  made  comparatively  smoke-tight  at  the  bottom.  Special 
pains  have  been  taken  to  prevent  the  spread  of  fire  in  hallways, 
by  filling  the  space  between  the  top  of  the  partitions  and  the  lining 
floor  above  with  brick  and  mortar,  with  an  additional  fire  stop  half 
way  from  the  floor  to  the  ceiling,  while  the  under  side  of  the  stairs 
has  been  lathed  with  wire  laths.  All  channels  or  pockets  for 
gas,  water,  steam  or  soil  pipes  have  been  made  practically  smoke- 
tight  at  each  story.  These  appliances,  adjusted  in  a  thorough  and 
workmanlike  manner,  will  do  much  to  prevent  the  spread  of  fire, 
confining  it  to  the  room  where  it  originates,  permitting  the  occu- 
pants to  escape  safely,  and  preventing  the  loss  of  property. 

I  have  been  told  by  owners  of  buildings  that  these  precautions 
are  worth  all  they  cost  in  preventing  the  structure  from  becoming 
infested  with  vermin,  and  are  of  great  value  in  keeping  the  build- 
ing warm.  These  are  benefits  certainly,  but  are  secondary,  of 
course,  when  compared  with  the  safety  of  life  and  property. 

As  a  proof  of  the  feeling  with  which  this  law  has  been  received 
by  the  public,  allow  me  to  append  the  following  letters,  which 
have  been  received  by  me  :  — 

Springfield,  Mass.,  Nov.  18,  188S. 

Sir:  — The  law  enacted  by  the  Legislature  of  1888,  chapter  316, 
requiring  plans  and  specifications  of  all  buildings  which  come  under  it- 
provisions  to  be  submitted  to  the  State  inspector  for  his  approval  before 
erection,  is,  in  my  opinion,  entirely  reasonable,  and  1  heartily  endorse 
it.  I  have  had  two  buildings  erected  the  past  season  which  come  under 
its  provisions.  *The  requirements  made  by  you  for  protection  against 
the  spread  of  fire  and  smoke  have  been  fully  carried  out,  and  1  am 
satisfied  that  the  money  thus  expended  is  a  good  investment,  as  it  add- 
to  the  safety  of  the  occupants  of  the  buildings,  and  also  to  the  value  of 
the  property. 

Yours  very  truly, 

John  Omstead. 
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Holyoxe,  Mass.,  Nov.  12,  1889. 
Dear  Sir  :  —  In  answer  to  your  inquiry  as  to  the  effect  of  the  "  Act  to 
regulate  the  Erection  and  Construction  of  Certain  Buildings"  (chapter 
316,  Acts  of  1888)  upon  the  character  of  the  buildings  erected  in  this 
city  during  the  present  season,  and  ray  opinion  of  the  measure  as  an 
act  for  the  good  of  the  people,  it  gives  me  pleasure  to  say  that  1  con- 
sider it  of  great  value  as  an  aid  to  our  "  fire  ordinance,"  in  securing 
safer  buildings  in  tenement  quarters;  and  I  trust  that  its  provisions 
may  be  extended  and  its  scope  enlarged  to  reach  all  points  of  imsafe 
construction,  thus  supplementing  more  fully  local  enactments  This 
act  is  a  good  beginning,  and  I  believe  more  comprehensive  enactments 
from  the  same  source  cannot  be  but  proper  and  beneficial  to  all. 
I  am  very  trulj-  yours, 

E.  A.  Ellsworth, 
City  Engineer  and  Inspector  of  Buildings,  Holyoke,  Mass. 

Department  of  Inspection  of  Buildings  of  Massachusetts, 
Springfield,  Mass.,  Nov.  10,  1889. 

Would  say  that,  in  my  judgment,  the  act  of  the  Legislature,  chapter 
316,  to  regulate  the  construction  of  certain  buildings,  is  an  act  that  the 
general  public  have  long  felt  the  need  of.  The  feeling  of  security  we 
have,  that  our  friends  who  occupy  or  labor  in  these  large  buildings  can 
get  from  them  in  safety  in  case  of  fire,  is  a  relief  that  far  more  than 
pays  the  extra  cost  of  this  special  construction.  It  seems  rather  arbi- 
trary to  the  owners  of  buildings  at  first ;  but,  when  they  have  the  pro- 
tection and  escapes  completed,  they  would  not  have  them  taken  away 
for  twice  the  amount  they  cost. 

I  have  alwaj'S  felt  that  there  was  far  more  truth  in  the  old  adage,  that 
"an  ounce  of  prevention  is  worth  more  than  a  pound  of  cure,1'  than 
people  give  it  credit.  It  seems  as  though  this  adage  presented  itself  very 
forcibly  to  our  minds  when  new  buildings  are  in  the  process  of  construc- 
tion ;  when  for  a  very  little  extra  expense  they  can  be  made  very  slow 
burning,  giving  the  occupants  of  such  buildings  ample  time  to  escape 
from  them  in  safety,  and  also  holding  the  fire  somewhat  in  check,  giving 
the  fire  department  time  to  arrive  and  get  control  of  the  flames  before 
they  have  swept  through  the  entire  building,  thus  saving  the  owners  a 
large  amoimt  of  fire  damage ;  hence  it  must  reduce  the  cost  of  insurance. 

God  speed  the  good  work  of  devising  ways  of  saving  the  lives  and 

property  of  our  fellowmen.  _  . 

1    r     J  \  ours  truly, 

F.  S.  Newman, 

Architect. 

Inspector  Hunt  of  Salem  reports  :  — 
Importance  of  Pure  Air. 

The  subject  of  pure  air  in  public  buildings  has  for  a  long  period 
engaged  more  or  less  attention  from  those  who  are  confined  to 
such  places,  in  employment,  or  for  longer  or  shorter  periods  in 
the  transaction  of  business.    In  legislative  halls,  court  houses, 


1890.]        PUBLIC  DOCUMENT  —  No.  32.  75 

city  halls,  theatres,  churches  and  school  buildings,  the  complaints 
have  been  long-  and  loud,  that,  while  more  expensive  buildings, 
elegant  and  tasteful  in  architecture,  have  been  adding  to  the  debts 
of  States,  cities  and  towns,  the  most  important  feature  of  all,  that 
of  providing  pure  and  healthy  air,  has  been  lost  sight  of,  either 
from  negligence,  or  ignorance,  or  from  pecuniary  considerations. 
Various  attempts  Lave  been  made,  from  time  to  time,  to  remedy 
the  defects  complained  of  ;  but  whether  it  was  one  of  the  "lost 
arts,"  or  an  art  never  discovered,  has  been  a  question  puzzling 
even  to  men  of  sanitary  science.  It  may  be  remembered  how 
many  experiments  have  been  made  in  the  State  House  in  Boston, 
since  the  extinguishment  of  wood  fires  in  the  legislative  halls  and 
committee  rooms,  to  secure  comfort  without  dangerous  draughts 
of  air  upon  bald  heads,  to  the  inconvenience  of  delicate  or 
infirm  constitutions.  It  was  not  until  a  committee  of  inquiry 
visited  the  fortune-squandering  capitol  at  Albany,  N.  Y.,  the 
almost  equally  expensive  court  house  in  New  York,  and  the 
capitol  at  Washington,  that  they  learned  from  the  engineer  of 
that  building  that  the  best  devised  system  he  knew  of  was  by  a 
Boston  architect.  The  system  which  has  since  been  adopted  in 
the  State  House  has  brought  more  satisfaction  than  any  previous 
one,  and  silenced  the  general  complaint  which  so  long  prevailed. 
One  of  the  greatest  difficulties  now  is  in  the  over-heating,  either 
through  neglect  or  from  the  want  of  care  where  a  large  building  is 
provided  for.  In  court  rooms  the  sense  of  smell  is  one  of  the 
keenest  detectives,  particularly  by  those  from  the  fresh,  out-of- 
door  air.  Judges,  officers  and  juries  may  by  long  confinement 
become  accustomed  to  the  noisome  exhalations  ;  but  they  groan 
under  them  and  many  lives  are  shortened  by  breathing  in  such  an 
atmosphere.  Yet  it  is  not  in  such  buildings  alone  that  the  com- 
plaint has  been  a  grievous  one.  Fortunately,  the  subject  is 
becoming  more  fully  discussed  by  competent  men  of  science,  and 
their  views  are  becoming  more  generally  known.  The  testimony 
which  we  first  propose  to  introduce,  is  as  follows  :  — 

In  the  "  Technology  Quarterly  "  for  May,  1888,  Professor  S.  H. 
AVoodbridge,  A.M.,  states,  in  a  paper  entitled  "  Primary  Hints  for 
the  Inspection  of  Building  Ventilation,"  that  "  the  fact  of  a  sen- 
sible odor  or  of  closeness  within  a  building,  perceivable  on  entering 
it  from  outside  air  by  one  having  a  fairly  acute  sense  of  smell, 
may  be  regarded  as  evidence  warranting  further  examination." 
The  odor  may  be  found  to  be  unavoidable  in  origin  and  harmless 
in  character ;  the  former  when  peculiar  to,  and  inseparable  from, 
the  employment  of  those  occupying  the  building  ;  the  latter  when 
the  odor  is  neither  of  such  intensity  nor  morbific  character  as  to 
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be  prejudicial  to  health.  The  odor  may  be  chiefly  or  solely  due, 
however,  to  the  presence  of  the  occupants,  and  the  absence  of  a 
sufficient  air  supply.  In  the  absence  of  other  carbonic  acid  gas 
than  that  produced  by  respiration,  the  cause  of  an  odor,  as  be- 
tween those  which  are  and  those  whicli  are  not  due  to  inadequate 
air  supply,  may  be  mostly  discovered  by  a  chemical  determination 
of  the  amount  of  that  gas  present  in  the  air.  By  the  amount  by 
which  the  carbonic  acid  gas  exceeds  the  normal,  the  evidence  of 
imperfect  ventilation  as  the  cause  of  an  odor  increases  ;  and  by 
the  amount  by  which  that  gas  approaches  the  normal,  the  evidence 
indicative  of  some  other  cause  increases.  The  normal  of  carbonic 
acid  gas  in  outside  air  may  be  put  at  .0004 ;  and  .0006  found 
within  a  building  indicates  an  air  movement  through  it  which  may 
be  regarded  as  adequate  for  perfect  artificial  ventilation  ;  .0008  as 
fair  for  rooms  occupied  through  long  sessions,  and  good  for  those 
occupied  through  short  sessions,  as  churches,  halls,  theatres,  etc.  ; 
.0010  bad  for  long  and  fair  for  short  sessions.  Beyond  .0012  for 
long,  and  .0015  for  short,  should  not  be  tolerated. 

The  amount  of  air  supplied,  though  not  a  reliable  indication  of 
the  efficiency  of  the  ventilating  work  done  by  it,  may  be  taken  as 
an  approximate  test  of  the  cause  —  as  between  the  two  classes  of 
causes  under  consideration  —  of  odor  in  a  room  or  building. 
Thus  3,000  cubic  feet  per  hour  per  head  for  adults  may,  in 
general,  be  considered  an  adequate  supply  for  perfect  artificial 
ventilation,  in  which  the  cubic  space  per  head  does  not  exceed 
that  amount;  1,800  cubic  feet  per  head  for  long  sessions  as  fair, 
and  for  short  sessions,  good. 

The  following  table  of  comparison,  giving  the  condition  of  the 
air  in  and  around  Boston,  may  be  of  interest :  — 


Outer  Air  in  and  near  Boston. 


Temper- 

Barom- 
eter. 

Carbonic  Acid. 

Locality. 

Date  and  Time. 

ature 

by  Cen- 
tigrade. 

Weather. 

Volume. 

Percent- 
age. 

Cupola,  State  House,  ( 
Boston,  .      .      .  \ 

April.  1880. 

8.46  a.m.  to  2.20  p.m. 
2.20  p.m.  to  3.15  p.m. 

M 

30.372  > 
29.872  1 

Clear,  8.W. 

.3139* 

College  Yard,  . 

Jan.,  1870. 

9.00  a.m.  to  4.00  p.m. 

•  \ 

29.973  ) 
29.973  | 

Fair,  8.W. 

.0308f 

.0337f 

*  By  Mr.  Pearson.  t  By  Prof.  Wm.  B.  Hills. 


Mr.  Pearson's  twenty-one  observations  of  the  outer  air  of  Bos- 
ton in  spring  months  give  an  average  of  .0385  parts  of  carbonic 
acid  in  a  million. 
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Prof.  Wm.  B.  Hills',  of  Cambridge,  eleven  observations  of  the 
outer  air  of  Cambridge  in  winter,  give  an  average  of  .00337  parts 
of  carbonic  acid  in  a  million. 

An  inspection  of  the  high  and  nine  primary  school  buildings,  in 
Salem,  show  the  following  results  :  — 

Browne  School,  Ropes  Street,  July  24,  25.  This  is  a  brick 
building,  two  stories,  with  six  school-rooms,  averaging  thirty-seven 
scholars  each.  Heated  by  furnaces  ;  privies  in  basement,  venti- 
lated into  chimney  by  4  and  6  inch  galvanized  iron  pipes.  Height 
of  basement,  7  feet.  May  20,  Professor  Wolpert's  air  test  in 
room  No.  3  denoted  .0016  and  in  room  No.  4  .0020  volumes 
carbonic  acid  gas. 

Endicott  School,  Boston  Street.  A  wooden  building,  two  stories, 
four  school-rooms,  averaging  thirty  scholars.  Heated  by  furnaces  ; 
privies  out  of  doors.  Height  of  basement,  8  feet  5  inches.  Re- 
cently furnished  with  Fuller  &  Warren  Company's  sanitary  closets. 
On  May  27,  at  11.30  a.m.,  Wolpert's  air  test  denoted  .0016 
volumes. 

Pickman  School,  Dunlap  Street,  is  a  two-story  wooden  building, 
comprising  four  rooms,  and  averaging  thirty-one  scholars.  Heated 
by  furnaces  ;  privies  in  the  school  yard.  Basement  8  feet  5  inches 
high.  May  29,  at  11.1T>  a.m.,  AYolpert's  test  denoted  .0025. 
Internal  temperature,  68  degrees.     (July  24,  repairing  floors.) 

Lincoln  S<-hool,  Fowler  Street.  This  is  a  wooden  building,  two 
stories,  four  school-rooms,  averaging  thirty-seven  scholars.  Heated 
by  furnaces  ;  privies  located  in  the  basement,  ventilated  by  a  9-inch 
galvanized  iron  pipe,  leading  up  through  the  roof  ;  no  visible  out- 
lets for  foul  air  from  either  of  the  rooms.  May  27,  Wolpert's  air 
test  denoted  .0016. 

Upham  School,  North  Street.  Built  of  wood ;  two  stories,  four 
rooms,  and  averaging  twenty-nine  scholars.  Heated  by  furnaces  ; 
privies*  in  the  basement,  ventilated  by  4-inch  and  6-inch  cast-iron  or 
galvanized  pipes,  leading  to  a  chimney.  Basement  8  feet  5  inches 
high.  Foul-air  shafts  (wood)  from  rooms  on  the  first  floor,  run  up 
alongside  of  chimneys  ;  outlets  for  rooms  in  the  second  story  are 
in  centre  of  ceilings.  May  31,  at  11.10  a.m.,  in  room  No.  4,  first 
story,  Professor  Wolpert's  test  showed  .0020  ;  second  story,  .0016 
volumes  ;  temperature,  70  degrees  F.  ;  windows  open  at  top  four 
inches. 
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Prescott  School,  Howard  Street.  A  wooden  building,  two  stories, 
four  rooms,  averaging  twenty-six  scholars.  Heated  by  furnaces  ; 
privies  in  the  basement ;  ventilated  into  the  chimney.  Besides 
upper  outlet  in  chimney,  each  room  has  an  outlet  hole  cut 
through  the  edge  of  teacher's  platform.  June  10,  in  room 
No.  4,  Wolpert's  air  test  denoted  .0010 ;  fifty-three  scholars ; 
thermometer,  76  degrees  F.  ;  all  windows  open  at  top  6  inches ; 
clear  weather. 

Lynde  School,  Herbert  Street.  Built  of  wood,  two  stories  and 
a  basement  school-room ;  five  rooms,  averaging  forty  scholars 
each.  Basement  school-room  heated  by  stove ;  no  ventilating 
apparatus,  except  two  Eureka  ventilators,  one  out  of  order ;  forty- 
four  scholars.  Professor  Wolpert's  air  test,  .0020.  First  story, 
north  side,  window  ventilating  boards ;  one  Eureka  ventilator, 
inoperative  ;  ceiling  outlets  stopped  up  with  boards.  The  same  in 
the  other  rooms  as  in  first  and  second  stories.  First  floor,  south 
side,  two  window  ventilating  boards  in  place.  Second  story, 
north  side,  one  Eureka  ventilator,  acting  as  an  outlet.  Second 
story,  south  side,  one  Eureka  ventilator,  acting  as  an  outlet,  and 
one  inoperative. 

Carleton  School,  Skerry  Street.  A  two-story  wooden  building, 
four  rooms,  averaging  thirty-six  scholars.  Heated  by  furnaces ; 
privies  in  basement,  ventilated  into  chimney.  Basement  8  feet 
9  inches  high.  Transom,  2  by  3  feet,  over  each  school-room  door. 
June  25,  2.25  p.m.,  temperature,  74  degrees, .room  No.  4,  eighty- 
two  scholars,  with  seventy-two  seats,  Wolpert's  air  test  denoted 
.0011  volumes;  entry  and  basement,  .0011;  doors  and  windows 
open.  November  5,  2.30  p.m.,  room  4,  temperature,  74  degrees. 
Sample  grains  of  air  sent  to  Prof.  W.  B.  Hills,  Harvard  Med- 
ical School.  His  certificate  of  analysis  gives  11.94  in  10,000 
volumes.  On  November  9,  3  p.m.,  another  air  test  was  taken  in 
room  No.  4,  and  the  sample  carried  to  Professor  Hills.  His  re- 
turn certificate  gave  16.44  in  10,000  volumes.  Temperature,  70 
degrees  F. 

Bertram  School,  Willow  Avenue.  Built  of  wood,  two  stories, 
four  rooms,  averaging  forty  scholars.  Heated  by  furnaces ; 
privies  in  the  basement.  Basement  7  feet  9  inches  high.  Previous 
to  July  1,  these  privies  connected  with  chimney  by  one  4  and  one 
6  inch  galvanized  pipe.  May  14,  Professor  Wolpert's  air  test 
showed  in  rooms  Nos.  3  and  4,  first  story,  .0029  volumes,  and  in 
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second  story  .0020  volumes.  Temperature,  interior  and  exterior, 
68  and  70  degrees  F.  Slight  fires  in  furnaces  for  several  days  pre- 
ceding. Foul  air  was  noticed  near  the  teacher's  platform  in  rooms 
Nos.  3  and  4,  coming  from  the  top  and  bottom  registers  in  the 
chimney.  It  appeared  that  the  builder's  "outlets"  on  this  occa- 
sion had  become  "inlets,"  admitting  sewer  gas  or  effluvia  from 
the  privies  or  the  basement.  For  several  weeks  the  teachers  per- 
ceived a  foul  atmosphere,  particularly  during  the  easterly  winds 
and  rainy  weather.  On  May  14  this  school  was  closed  for  all 
school  purposes  by  order  of  the  mayor  and  chairman  of  the  school 
committee,  on  account  of  seven  cases  of  diphtheria  among  the 
boys  assembling  in  this  school  building.  There  has  been  a  great 
deal  of  discussion,  with  no  little  difference  of  opinion,  in  relation 
to  these  cases  of  diphtheria,  four  of  which  proved  fatal.  Whether 
they  originated  within  or  on  the  premises  of  this  school  building, 
or  from  the  outlets  of  the  neighboring  sewers,  or  from  the  adja- 
cent "dumping"  grounds,  it  is  difficult  to  determine;  yet  the 
condition  of  the  air  in  several  of  the  school-rooms,  particularly 
those  in  which  these  boys  attended  and  were  obliged  to  leave 
school,  on  May  8  to  11  inclusive,  was  highly  favorable  to  the 
nourishment  and  propagation  of  this  epidemic,  as  is  clearly  shown 
by  the  air  tests  made  at  that  time.  -The  parents  of  these  boys, 
however,  are  strong  in  their  belief  that  the  disease  was  imbibed  in 
the  rooms  of  the  Bertram  school-house.  It  may  be  that  the  out- 
side clothing  of  some  one  of  those  boys,  in  some  contagious 
way.  conveyed  it  to  his  companions  through  their  clothing,  while 
hanging  together  in  the  anterooms.  All  subsequent  cases  among 
the  pupils  attending  this  school,  fifteen  in  number,  were,  without 
doubt,  from  contagion,  the  result  of  loose  or  imperfect  quarantine 
provisions,  in  South  Salem.  If  not  for  the  dismissal  and  prompt 
suspension  of  the  school  sessions,  and  the  immediate  application 
of  sanitary  measures,  the  results  of  this  foul  air  might,  and  proba- 
bly would,  have  been  more  disastrous.  The  air  tests  made  in  the 
high  school  and  the  nine  primaries  showed  that  the  school-rooms 
in  these  buildings  were  not  unlike  in  atmospheric  conditions  to 
those  of  the  Bertram,  while  there  were  not  the  same  predisposing 
fatal  causes.  In  the  cities  of  Lawrence,  Newburyport,  Somerville 
and  other  localities  in  Massachusetts,  there  has  been  noticed  the 
same  foul  condition  of  school-rooms,  with  many  cases  of  diph- 
theria. 

In  compliance  with  an  order,  dated  May  17,  for  "improved 
ventilation,"  etc.,  in  this  building,  the  pipes  connecting  with  the 
chimneys  were  changed,  and  flues  built  leading #  upward  to  a  ven- 
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tilator  cap  on  the  roof  of  the  building.  Two  special  flues  leading 
from  the  cloak-room  were  built  to  the  roof.  A  jacketed  stove  was 
placed  in  basement  to  aid  the  draughts.  All  school-books  were 
burned,  by  order  of  the  school  board.  The  rooms  and  the  build- 
ing were  painted,  the  basement  thoroughly  cleansed,  the  sanitary 
closets  renovated,  and  whitewash  and  disenfectants  were  freely 
used.  An  air  test  was  made  September  21,  denoting  .0010  vol- 
umes in  every  part  of  the  building,  including  the  basement.  A 
decidedly  more  active  fresh-air  supply  was  noticeable. 

High  School,  Broad  Street.  Brick,  three  stories,  including  four 
school-rooms  ;  300  scholars ;  third  story,  east  room,  heated  by 
furnace,  not  running.  Six  small  registers  lead  into  a  space  be- 
tween sheathing  and  the  outer  brick  walls  of  the  building,  3  to  4 
feet  wide  ;  apparently  no  connection  with  the  outer  air,  except 
by  cracks,  etc.  Thirty-four  gas  burners  in  this  room  ;  no  air  cur- 
rent in  either  inlets  or  outlets.  Outlet  in  ceiling  1.5  feet  square  ; 
obstructions,  one-third.  September  23,  Wolpert's  air  test  denoted 
.0020  volumes  ;  September  26,  .0040.  Temperature,  72  degrees. 
Third  story,  west  room,  furnace  running,  but  damper  closed ; 
inlet  register  fastened.  Seven  small  registers  and  one  large  regis- 
ter, opening  into  space  between  walls  the  same  as  in  east  room. 
Two  ceiling  outlets  and  one  trap  door  in  ceiling  open.  Air  sup- 
ply probably  came  from  lower  stories,  by  stairways.  Fifty-four 
gas  burners  in  this  room.  September  23,  Wolpert's  air  test, 
.0033;  September  26,  .0025.  Temperature,  73  degrees  F. 
Second  story,  west  room,  no  air  current  from  any  one  of  the  six 
Eureka  ventilators.  No  air  currents  in  lower  outlets.  Second 
story,  east  room,  two  Eureka  ventilators  acting  as  outlets  ;  four 
others,  inoperative.  Transoms  over  doors  from  entries  to  school- 
rooms ;  two  chimneys  in  each  room  ;  top  and  bottom  outlets  in 
each;  no  air  currents  in  lower  outlets.  September  23,  Wolpert's 
air  test  .0016  at  10.20  a.  m.  ;  weather  clear  and  cloudless;  wind 
north-west,  strong.  September  26,  air  test  .0040  ;  wind  light, 
with  rain,  south-east.  One  hundred  and  fifty  scholars  in  this  room. 
Second  story,  west  room,  six  Eureka  ventilators,  and  no  air  cur- 
rent either  in  or  out.  No  air  currents  in  upper  or  lower  outlets. 
Chimneys  the  same  as  in  east  room.  Transoms  over  doors  in  entry 
*  to  school-room.  One  hundred  and  fifty  scholars  in  this  room. 
September  23,  Wolpert's  air  test  .0012;  September  26,  .0025. 
Temperature,  73  degrees  F.  Gas  burners  used  in  lowery  weather. 
The  order  dated  September  28,  for  additional  windows  in  the  third 
story  of  this  building,  has  been  complied  with. 
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The  following  tabulated  observations  were  made  on  the  preced- 
ing nine  primary  and  high  school  buildings  :  — 
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Total  Indicated  Dil- 
ohuva  from  Room. 
Cu.  Ft.  per  Hour. 

Browne  (Ropes  Street),   .  j 

2 
4 

20 
2.0 

340 

282 

282 
340 

16,920f 
20,400 

f 

Endicott  (Boston  Street), \ 
i 

1 
t 

! 

2  3 
2.3 

o  o 

3.3 

2.0 
2.0 
2.0 

55 

- 

55 

3,300 

Pickman  (Dunlap  Street),  j 

2 
3 

2.3 
2.0 

1.0 
1.0 

II 

II 

II 

r 

Lincoln  (Fowler  Street),  .«( 

{ 

1 

2 
3 
4 

abt  2.3 
abt  2.3 
abt.  2.3 
abt.  2.3 

none, 
none, 
none, 
none. 

J 

T 

( 

Upham  (Xorth  Street),  .<( 

i 

1 

2 
3 
4 

2.3 
2.3 
2.3 
2.3 

1.7 
1.5 
1.5 
17 

140 

- 

214 

12,840 

( 

Preseott  (Howard  Street), «{ 

i 

1 

2 
3 
4 

2.3 
2.3 
2.3 
23 

1.6 
1.6 
16 
1.6 

126 
110 
80 
100 

- 

I3l 
114 

83 
104 

7,860 
6,840 
4,980 
6,240 

Carleton  (Skerry  Street), \ 
i 

i 

1 

2 
3 
4 

2  2 
2.2 
2.2 
2.2 

0.8 
0.8 
0.8 
08 

1  1  A 

HO 
120 
100 
130 

88 
96 
80 
105 

5.280 
5,760 
4,800 
6,300 

i 

Bertram  (Willow  Avenue), «( 
i 

I 

1 

2 
3 
4 

2.3 
2.3 
3.3 
23 

1.6 
1.6 
16 
1.6 

173 
145 
167 

no 

90 
96 
90 

208 
190 
204 
89 

12,480 
11,400 
12,240 
5,340 

*  Air  test,  —  See  comparison  ;  see  table  mill  operatives  and  pnpils. 
t  Upper  register  closed. 
J  Room  over  No.  1 . 
§  Room  over  No.  i. 

||  No  measurements  taken,  repairs  going  on. 

I  No  measurements  taken,  there  being  no  visible  outlets. 
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Rook. 
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Lynde  School. 

Basement,  South  Mde,  . 

0.6 

none. 

First  Floor,  North  Side, .  . 

2.6 

none. 

First  Floor,  South  Side, .  . 

2.6 

none. 

110 

Second  Floor,  North  Side, 

2.6 

1  Al-k 

1  OO 

Second  Floor,  South  Side, 

2.6 

none. 

- 

i 

24 

1,440 

High  School. 

Third  Story,  East,  . 

1.04 

6.0 

Third  Story,  West, . 

1.04 

7.9 

av. 128 

av.  82 

214 

12,840 

Second  Story,  East, 

4.8 

4.0 

av.  86 

206 

12,360 

Second  Story,  West, 

4.8 

4.0 

av.  85 

170 

10,200 

September  21.  — External  temperature  64°  Fahrenheit;  light  wind,  —  cloudy. 


Lynn. — The  Sanborn  school-house,  built  in  1881,  is  of  brick, 
apparently  well  built,  two.  stories  high,  and  containing  eight 
school  rooms.  It  was  steam  heated,  the  apparatus  being  an 
Ingalls  &  Kenrickson,  seventeen-section  boiler  with  about  1900 
feet  of  radiation  surface ;  about  four-fifths  of  which  is  indirect 
surface,  so  called,  in  the  school-rooms,  halls  and  anterooms.  The 
building  is  in  rather  an  exposed  position,  the  walls  are  thick,  and 
there  seems  to  be  no  special  difficulty  in  heating  it,  the  apparatus 
being  about  equal  to  its  work  under  present  conditions. 

Air  was  supplied  to  the  school-rooms  by  small  hot-air  pipes  over 
indirect  radiators,  and  is  supposed  to  be  withdrawn  by  openings 
into  large  chimneys,  of  which  there  are  two,  one  on  each  side  of  the 
building.  Besides,  there  are  openings,  one  from  each  room,  into 
small  ducts,  partly  in  the  walls,  and  partly  in  the  school-rooms  ; 
said  ducts  open  into  small  towers  on  the  roof.  Of  these  ducts  it 
need  only  to  be  said,  that  it  is  uncertain  whether  they  act  as  inlets 
or  outlets,  and  that  their  effect  is  probably  very  small  either  way. 

For  the  eight- hot-air  supply  pipes  there  are  four  ''indirect" 
radiators,  each  radiator  warming  the  air  for  the  two  rooms  above 
it.  This  results  in  an  unequal  distribution  of  the  hot  air,  —  the 
upper  room  in  each  case  usually  getting  the  larger  share.  The 
pipes  are  ten  inches,  so  obstructed  by  wire  netting  and  registers, 
that  probably  each  one  has  not  more  than  four-tenths  of  a  square 
foot  clear  opening.  The  amount  of  air  supplied  through  them  can 
scarcely  be  more  than  one-fifth  of  what  is  needed,  and  there  are  no 
other  channels  of  supply  except  the  opening  due  to  imperfect  joining. 
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The  chimneys  above  mentioned  are  quite  large,  the  area  bounded 
by  the  outer  walls  of  each  being  nearly  fifteen  square  feet.  But 
these  are  largely  useless,  on  account  of  the  inside  partitions. 
Although  only  one  chimney  was  ever  likely  to  be  needed  for  the 
steam  boiler,  both  chimneys  were  built  alike,  each  containing  a 
round  central  flue  twenty  inches  in  diameter,  and  four  others  of 
irregular  shape  around  it.  The  two  flues  nearest  the  school-room, 
in  each  chimney,  are  probably  of  some  effect  in  drawing  out 
foul  air ;  but  the  outer  flues,  and  in  one  chimney  the  central  flue, 
seem  to  be  wholly  useless,  having  no  connection  with  the  building. 
One  of  the  chimneys  is  warmed,  doubtless,  somewhat,  by  the  hot 
gases  from  the  boiler  furnace  ;  the  other  is  not  warmed  at  all,  and 
the  currents  in  it  must  be  sluggish.  The  central  core  in  each 
chimney  runs  up  to  a  level  about  seventeen  feet  above  the  eaves, 
and  about  thirteen  feet  above  the  outer  wall  of  the  chimney. 

At  the  present  time  the  air  supply  is  ample,  and  entirely  under 
control.  Air  tests  give  an  average  outflow'  from  the  school-rooms 
of  at  least  thirty  cubic  feet  per  scholar  per  minute. 

The  Red  Rock,  Chase  Avenue,  Blossom  Street,  Jackson  Street, 
and  Baltimore  Street  school  buildings  are  supplied  with  the 
improved  heating  and  ventilating  arrangements,  as  planned  by 
Mr.  Theodore  P.  Perkins,  C.  E.,  and  recommended  by  Dr.  J.  G. 
Pinkham,  chairman  of  school  board. 

The  Hood  school  building  is  of  recent  construction.  "  The 
arrangement  for  heating  and  ventilating,"  say  the  committee,  u  is  a 
a  bad  imitation  of  the  Ruttan-Smead  system."  Air  meter  measure- 
ments show  a  discharge  from  lower  west  room  of  7,704  cubic  feet 
per  hour,  and  from  the  upper  east  room  of  1,472  cubic  feet  per  hour. 

The  high  school  building,  located  on  High  Street,  has  been  con- 
demned. The  plans  and  specifications  are  made  for  a  brick 
building  with  twenty  class-rooms,  heated  by  steam,  indirect  radi- 
ation ;  water  closets  outside  main  building,  with  covered  passage- 
ways. For  ventilation,  3,000  cubic  feet  of  fresh  air  per  hour,  or 
fifty  per  minute  for  each  scholar.  The  local  newspapers  advertise 
for  proposals,  etc. 

Saugus.  —  A  two-story  wooden  building  has  been  erected  on 
Essex  Street,  West  Saugus.  It  is  thoroughly  built,  heated  by 
jacketed  stoves,  and  provided  with  the  "Red  Rock"  system  of 
ventilation. 

Topsfield.  —  The  Centre  school  building  in  this  town  has  been 
recently  remodelled,  and  arrangements  made  for  heating  by  water. 
Ventilating  flues  have  been  placed,  leading  from  the  school-rooms. 
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Gloucester. — A  new  high  school-house  has  been  built,  and  ded- 
icated to  educational  purposes.  It  is  of  brick,  two  stories  in 
height,  and  located  on  Dale  Avenue.  The  Smead  &  Northcote 
of  heating  and  ventilating  has  been  adopted. 

In  the  eastern  section  of  Essex  County  there  are  seventy-five 
one-room  school  buildings,  and  fifty-five  two-room  buildings,  of 
wood,  all  heated  by  stoves.  These  rooms,  so  heated,  with  a  com- 
paratively limited  space,  become  more  or  less  vitiated,  and  are 
open  to  the  criticism  applied  to  the  larger  school  buildings,  as  to 
their  unhealthy  condition.  A  simple  remedy  proposed,  is  to  adopt 
the  old-time  fireplace  with  a  jacketed  stove,  even  if  stoves  for 
warming  are  continued,  to  be  used  more  or  less,  as  required,  as  a 
method  of  ventilation  in  carrying  off  the  foul  air. 

Impurities  of  Air,  and  the  Effects. 

It  has  been  seen  by  what  has  already  been  shown,  what  are  the 
defects  of  the  school  buildings,  in  heating  and  ventilation  ;  how 
they  have  been  remedied  by  improved  methods  ;  what  are  some  of 
the  causes  of  ill  health  of  pupils  and  teachers  ;  what  science  has 
shown  in  the  composition  of  the  air  ;  and  it  only  remains  to  be  con- 
sidered in  what  manner  diseases  are  communicated  through  the 
impurities  in  the  tainted  air  of  the  school-room. 

No  one  can  study  the  causes  of  disease  without  being  convinced 
of  the  infinite  importance  of  pure  air  to  the  preservation  of  health. 
"This  general  truth,"  writes  a  well-known  medical  writer  in  the 
report  of  the  State  Board  of  Health  for  1870,  44  meets  us  at  every 
turn.  In  the  case  of  air  spoiled  by  respiration,- the  reason  is  obvi- 
ous enough  to  every  one  who  understands  the  changes  which  take 
place  in  breathing ;  certainly  in  so  far  as  the  interchange  of 
oxygen  and  carbonic  acid  are  concerned.  In  other  cases,  as  when 
the  air  seems  to  be  the  vehicle  for  the  transfer  of  the  hidden 
poison  of  the  zymotic  diseases,  it  is,  as  yet,  obscure.  In  a  study 
of  the  causes  of  disease,  it  is  impossible  to  ignore  it,  however 
anxious  we  may  be  to  keep  within  the  strict  bounds  of  scientific 
truth.  In  some  way,  the  organic  matter  in  air  seems  either  to  be, 
or  to  contain,  the  agent  by  which  certain  changes  are  impressed 
upon  the  blood  in  the  lungs,  which  become  the  approximate  cause 
of  the  phenomena  of  measles,  scarlet-fever,  typhoid  fever  and 
diphtheria.  Whether  this  organic  matter  is  waste  tissue,  which  has 
once  had  life  and  has  now  undergone  some  metamorphosis  incident 
to  decay  ;  or  whether  it  be  'a  living  organism,  a  seed,  a  germ,  a 
spore,  or  a  vital  radicle  of  any  sort,  —  no  one  who  thinks  he 
knows  can  prove  his  knowledge.  The  search  for  this  foe  to  our 
health  is  keen.     The  chemists,  the  microscopists,  the  natural 
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philosophers,  are  all  aiding  in  the  study  of  its  origin,  its  character, 
and  the  means  of  separating  it  from  the  air  which  all  believe  con- 
veys it.  It  has  become,  through  the  popular  teachings  of  Profes- 
sors Tyndall  and  Huxley,  a  subject  of  general  discussion.  It 
should,  however,  never  be  forgotten  that  it  is  to  the  unobtrusive 
labors  of  men  devoted  to  science,  like  Dr.  P.  Angus  Smith  of 
England,  —  labors  pursued  unremittingly  for  over  a  quarter  of 
a  century,  and  modestly  published  in  scientific  reports,  —  that  we 
know  all,  or  nearly  all,  which  is  available  on  this  obscure  subject. 
The  eloquent  men  who  have  interpreted  the  facts  of  Professors 
Smith,  Pasteur,  Beale  and  Sanderson,  to  the  general  public  in 
a  way  to  arrest  the  attention  of  the  busy  world,  have  in  this 
respect  done  good  service. 

"  In  the  year  1870  a  careful  note  was  made  of  the  proportion  of 
carbonic  acid  contained  in  the  air  of  enclosed  places  of  various  sorts, 
and  also  of  the  outer  air  at  different  seasons  of  the  year.  This  line 
of  research  has  been  continued  up  to  the  present  time  ;  and,  with  the 
aid  of  chemists  and  microscopists,  has  determined,  beyond  a  reason- 
able doubt,  the  amount  of  organic  matter  which  the  air  may  hold  un- 
der various  circumstances,  and  has  taught  something  of  its  nature. 

"  Although  carbonic  acid  is  now  generally  regarded  as  a  poisonous 
gas,  it  is  rather  as  an  obstructor  of  respiration,  and,  therefore, 
impeding  all  vital  processes.  Its  amount  in  crowded  and  ill- 
ventilated  rooms  is  a  tolerably  correct  measure  of  the  degree  of 
impurity  there  present,  and  is  specially  worthy  of  observation  as 
an  index  of  the  proportion  of  dangerous  material  coming  from 
the  waste  of  the  body,  with  which,  under  such  circumstances,  it  is 
always  associated.  The  amount  of  carbonic  acid  found  in  the 
fresh  outer  air  will  furnish  a  standard  of  the  quality  of  the  normal 
air  in  the  vicinity  of  Boston,  and  will  lead  to  a  better  knowledge 
of  some  of  the  peculiarities  of  the  climate  of  Massachusetts,  in 
comparison  with  that  of  other  States  and  countries." 

In  illustration  of  the  value  of  the  determination  of  very  small 
amounts  of  impurity  in  air,  we  quote  the  following  remarks  of 
Prof.  R.  Angus  Smith,  from  a  paper  on  "  Chemical  Climatology," 
published  in  the  "  Scottish  Meteorological  Journal  "  of  January, 
1870.    He  writes  :  — 

Some  people  will  probably  inquire  why  we  should  give  so  much  atten- 
tion to  such  minute  quantities,  —  between  20.980  and  20  999  grains  of 
oxygen,  —  thinking  these  small  differences  can  in  no  way  affect  us.  A. 
little  more  or  less  oxygen  might  not  affect  us  ;  but,  supposing  its  place 
occupied  by  a  hurtful  and  dangerous  matter,  we  must  not  look  on  the 
amount  as  too  small.  Subtracting  0.980  from  0.999,  we  have  a  difference 
of  .190  in  a  million.    In  a  gallon  of  water  there  are  70,000  grains:  let 
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us  put  into  it  an  impurity  at  the  rate  of  .190  in  a  million,  and  it  amounts 
to  13.3  grains  in  a  gallon.  This  amount  would  be  considered  enormous, 
if  it  consisted  of  putrefying  matter,  or  any  organic  dangerous  matter, 
usually  found  in  water.  But  we  drink  only  a  comparatively  small 
quantity  of  water,  and  the  whole  thirteen  grains  would  not  be  swallowed 
in  a  day ;  whereas,  we  take  into  our  lungs  from  one  to  two  thousand 
gallons  of  air  daily.  The  detection  of  impurities  in  air  is,  therefore,  of 
the  utmost  importance,  and  it  is  only  by  the  finest  methods  that  they 
can  be  ascertained  in  small  quantities  of  air,  even  when  present  in  such 
quantity  as  to  prove  deleterious  to  health.  If,  by  inhalation,  we  took  up 
at  the  rate  of  thirteen  grains  of  unwholesome  matter  impregnated  with 
the  spores  and  germs  or  hidden  poison  of  the  zymotic  diseases,  half  of 
one  grain  per  hour,  we  need  not  be  surprised  if  it  hurt  or  mined  us. 
Such  an  amount  is  an  enormous  dose  of  some  poisons,  and  yet  this  is 
not  above  .002  part  of  a  grain  at  every  inhalation.  It  is  marvellous 
what  small  quantities  may  affect  us,  even  when  by  repeated  action  they 
do  not  cumulate  as  certain  poisons  do. 

Dust  and  Disease. 
The  question  of  dust  as  the  media  and  transmission  of  disease 
has  been  the  subject  of  the  investigation  of  microscopists,  and 
the  results  have  been  of  an  interesting  character.  The  following 
extract,  from  a  letter  written  by  Mr.  Chas.  Stockier  of  Boston,  an 
accomplished  microscopist,  will  show  that  there  are  objects  in  the 
air  too  minute  for  identification  :  — 

My  first  experiment  was  made  with  filtered  soft  water,  which  to  the 
eye  appeared  perfectly  clear,  and  free  from  foreign  matter.  In  this,  I 
found  such  objects  as  will  be  hereafter  mentioned.  The  substances 
detained  by  the  water  are  probably  nearly  all  the  larger  particles,  and 
representations  in  kind,  if  not  in  quantity,  of  those  found  floating  in 
the  atmosphere.  We  found  especially  scaly  particles  of  apparently 
organic  origin,  and  numerous  minute,  translucent,  spherical  or  granular 
bodies,  which  some  scientists  call  germs.  A  little  of  this  water  was 
evaporated  on  a  glass  slide,  and  examined  with  the  microscope.  It  had 
left  a  deposit  of  the  same  scaly  and  spherical  particles.  My  object  in 
the  use  of  water  was,  that  if  spores,  germs  or  eggs,  were  fouud,  their 
development  and  growth  might  be  watched,  and,  if  possible,  their  nature 
might  be  ascertained,  that  they  really  were  spores,  germs,  etc.,  —  believ- 
ing, as  I  do,  that  these  particles  of  matter  have  been  taken  for  organisms. 
Other  modes  of  collecting  the  dust  of  the  atmosphere  are  by  taking  the 
deposited  dust  of  rooms,  or  by  causing  a  current  of  air  to  flow  against 
a  surface  of  glass  smeared  with  glycerine,  when  a  portion  of  the  float- 
ing particles  will  be  caught  by  the  viscid  surface.  In  these  methods, 
we  can  judge  of  the  nature  of  the  dust  only  by  its  present  appearance  ; 
there  will  be  no  growth.  Both  of  these  methods  I  have  tried.  My 
observations  have  been  entirely  on  the  air  in  a  room.  I  have  Tolles' 
microscope,  with  object  glasses  of  unsurpassed  excellence,  magnifying 
from  250  to  1,200  diameters.  In  the  dust  collected  I  found  scales  re- 
sembling dead  epithelial  scales;  filaments  of  cotton,  wool,  or  flax 
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woody  fibres,  all  abundant;  some  pollen  grains,  scales  of  moths1  wings, 
hairs,  and  parts  of  insects ;  starch  grains,  grains  of  inorganic  matter, 
sand,  etc.  Such  things  are  reported  by  all  observers  ;  besides,  some  of 
them  report  immense  numbers  of  spores  and  germs. 

The  microscope  has  revealed  various  organisms  which  are  the 
originators  of  disease,  known  as  bacilla  and  microbes.  "The 
bacillus,  when  viewed  under  a  powerful  microscope  of  1,000 
diameters  magnifying  power,  appears  as  an  egg-shaped  little  bag, 
not  more  than  ^tuisjs  °f  au  mcu  long.  The  rancid  odor  of  animal 
or  vegetable  substances  is  due  to  the  operations  of  these  minute 
organisms.  It  is  assumed  that  nine-tenths  of  all  diseases,  if 
not  all,  are  caused  by  specific  low  organisms.  All  of  these  germs 
of  diseases  require  moisture  for  their  propagation  and  growth. 
Dryness,  merely,  it  is  believed,  will  not  kill  them  ;  and,  after  an 
indefinite  period  of  time,  such  organisms  as  produce  plague,  cholera 
and  other  contagious  diseases,  may  be  revivified  and  produce  all 
the  former  destruction  of  life."  In  view  of  the  dangers  attendant 
upon  the  spread  of  contagious  diseases,  the  legislative  act  of  1885 
was  passed,  preventing  the  attendance  at  schools  of  pupils  sick  of 
small  pox,  diphtheria  and  scarlet-fever. 

A  Comparison  of  Pure  Air  Supply. 
In  the  legislation  of  the  past  years,  on  account  of  a  general 
demand  for  better  ventilation  of  factory  buildings,  in  regard  to 
the  health  of  the  operatives,  various  measures  were  enacted  of  a 
beneficial  character.  It  may  surprise  many  persons,  as  it  has  the 
writer  of  this  report,  who  had  a  fair  share  in  that  legislation,  to 
learn  that  the  average  factory  buildings  in  Essex  County  are  far 
better  ventilated  and  more  conducive  to  health  than  are  most  of 
the  school  buildings.  The  tabulated  statement  appended  will  show 
a  comparison  of  the  floor  space  and  the  purity  of  air  to  each 
operative,  with  that  to  each  scholar  in  ten  school-houses  named. 


Name  of  Mill,  Etc. 

Department. 

as 

a 

SI 

Cubic  Feet 
of  Hoom. 

Total  Cubic  Feet. 

Cubic  Feet  per 
Operative. 

Floor  space  per 
Operative.  Cu- 
bic Feet  * 

Air  Test  by  Wol- 
pert.  Amount  in 
10,0U0  Volumes.  | 

Naumkeag  Steam  Cot- 

ton Co.,  Salem, 

Ring  spinning  room, 

45 

189X91X14} 

245,026 

5,400 

2,700 

8.0 

Naumkeag  Steam  Cot- 

ton Co.,  Salem, 

Lower  weave  room, 

65 

189X91X12^ 

214,987 

4,850 

2,425 

8.3 

Arlington  Woolen 

Mills,  Lawrence, 

Top  spinning  room, 

195 

288X96X18 

497,664 

2,550 

1,275 

9.1 

Temperature  80  degrees  Fahrenheit.  Average,  2,133  cubic  feet  floor  space  per  operative. 
Fresh  air  per  capita  per  minute,  80  cubic  feet. 

*  Reduced  one-half  by  machinery. 
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RrHrtnr  _  linn  ft  ir  ft 

Cubic 

PopSr 

Date 
ae. 

Air  ToKt  hv  Wnlnprt 

310 

M;iy,  June  and  July,  1889, 

20  in  10,000  volumes. 

250 

May,  Jane  and  July,  1889, 

16  In  10,000  volumes. 

300 

May,  June  and  July,  1889, 

25  in  10,000  volumes. 

225 

May,  June  and  July,  1889, 

20  in  10,000  volumes. 

240 

May,  June  and  July,  1889, 

20  in  10,000  volumes. 

250 

May,  June  and  July,  18S9, 

10  in  10,000  volumes. 

310 

May,  June  and  July,  1889, 

16  in  10,000  volumes. 

265 

May,  June  and  July,  1889, 

20  in  10,000  volumes. 

290 

May,  June  and  July,  1889, 

29  in  10,000  volumes. 

May,  June  and  July,  1889, 

33  in  10,000  volumes. 

270 

21  iu  10,000  volumes. 

Average  amount  fresh  air  per  pupil  per  minute,  3.51  cubic  feet. 


Thus  it  will  be  seen  that  the  proportion  of  floor  space  furnished 
to  each  person  in  the  factory  is  at  least  eight  times  that  to  each 
pupil  in  the  above-named  school-ro'oms,  with  the  fresh-air  supply 
totally  inadequate.  When  there  was  so  much  concern  for  the  fac- 
tory operative,  which  was  very  proper  and  commendable,  is  it  not 
time  that  justice  should  be  fully  done  to  the  school  children?  As 
another  necessary  feature  in  legislation,  alike  beneficial  to  children 
and  the  community,  the  law  requires  that  the  children  of  school 
age  shall  not  be  employed  in  factories  more  than  a  specified 
number  of  hours,  and  compels  them  to  attend  school  long  enough 
to  fit  them  to  become  intelligent  citizens.  What  a  reflection  on 
legislation  must  it  be  to  take  children  from  the  factories,  where 
they  are  endeavoring  to  earn  the  means  of  support,  and  force  them 
by  law  into  a  school  atmosphere  many  times  less  pure  ! 

Janitors  and  Engineers. 
The  selection  of  a  janitor  for  our  school  buildings,  under  an 
improved  system  of  heating  and  ventilation,  is  to  be  a  more  im- 
portant matter  for  consideration  than  in  the  past.  The  janitor  is 
to  be  not  a  mere  drudge  or  common  laborer,  but  in  some  sense  a 
man  of  education,  in  concerns  which  affect  the  welfare  of  the 
children,  relative  to  their  future  health  and  that  of  the  community. 
To  have  the  school  building  well  heated  and  ventilated,  he  should 
not  merely  make  up  and  set  his  fires  and  apparatus  in  order,  and 
go  off  and  leave  them  for  any  considerable  time,  as  iu  some  in- 
stances, taking  care  of  two  or  more  school-houses  ;  but  he  should 
be  present  during  sessions,  to  see  that  everything  is  safe  and  in  good 
working  order.  His  position  should  be  little  less  than  that  of  an 
engineer ;  and  the  consequence  of  his  neglect  may  be  much  more 
disastrous  than  that  of  a  careless  or  bungling  engineer.    In  the 
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faithful  discharge  of  his  duties  he  will  find  much  to  do,  especially 
in  the  large  school  buildings.  In  the  experience  of  every  house- 
keeper, it  is  found  that  there  may  be  a  great  saving  of  fuel  by  a 
constant  attention  and  care  of  fires  ;  so,  in  the  large  consumption 
required  in  school  buildings,  the  janitor  may  save  an  equivalent 
equal  to  the  necessary  increase  of  salary  where  more  ability  and 
time  are  among  ♦the  requisites  of  the  position.  The  additional 
duties  imposed  upon  him  cannot  be  expected  to  be  performed  by 
one  who  is  anxious  to  lighten  his  labors  and  go  about  some  other 
business,  nor  by  one  who  takes  no  other  interest  in  his  business 
than  merely  to  earn  his  salary.  One  of  the  duties,  as  specified  in 
a  rule  of  a  school  committee,  is,  44  that  the  janitor  shall  inspect 
all  the  apartments  and  out-buildings,  with  their  surroundings,  at 
least  once  daily,  and  he  shall  be  held  responsible  for  their  cleanli- 
ness at  all  times ;  likewise,  he  shall,  in  conjunction  with  the 
teacher,  investigate  all  abuses  of  sanitary  accommodations,  and 
report  the  same  to  the  committee."  It  is  believed  that  a  janitor 
should  be  able  to  pass  an  examination  as  to  his  fitness  to  manage 
the  improved  appliances  in  heating  and  ventilation.  An  excellent 
method  has  recently  been  adopted  in  the  town  of  Peabody,  under 
the  direction  of  the  chairman  of  the  school  committee.  A  meeting 
was  recently  held  of  all  the  school  teachers  in  that  town,  with  the 
janitors  and  the  school  committee,  in  which  the  subject  of  ventila- 
tion was  thoroughly  discussed,  and  it  was  believed  with  good  results. 

Improved  Method  of  Locating  Dressing  Rooms. 
In  the  place  of  the  present  arrangement  of  dressing  rooms  in 
school  buildings,  for  reasons  which  will  be  obvious,  it  is  suggested 
that  another  method  of  locating  such  rooms  be  adopted.  The 
cloak  rooms,  in  a  building  with  four  or  more  rooms,  should  be 
massed  together  at  each  story,  and  located  near  the  middle  of  hall- 
ways, with  substantial  walls  and  partitions  separating  each  room 
from  the  other,  and  each  having  a  separate  entrance  nearly  op- 
posite to  the  entrance  to  the  school-room,  as  on  the  plans  annexed. 
In  the  upper  corner,  connecting  the  several  rooms,  a  common  air 
duct,  radiating  from  each,  should  run  to  the  top  of  the  building, 
as  a  method  of  ventilation,  to  be  blown  off  in  such  a  manner  as 
may  be  found  most  expedient.  In  wet  or  damp  weather,  when 
the  outer  clothing  of  the  children  is  hung  up,  the  odor  necessarily 
arising  in  the  drying  process,  by  means  of  some  vaporizing  disin- 
fectant, may  be  carried  off  through  a  wire  duct,  leaving  the 
clothing  in  a  better  condition  than  in  many  cases  at  home,  and  to 
that  extent  lessening  the  means  of  contagion  and  of  any  other 
disagreeable  effect. 
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SECTIONAL  VIEW  OF  AIR  DUCT  LEADING  THROUGH  CLOAK  ROOMS 
TO  TOWER  AND  BLOWER. 
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The  Germ  Theory  of  Disease. 
"  Many  of  the  most  distinguished  pathologists  of  the  present 
day  have  in  fact  declared  themselves  convinced  of  the  substantial 
truth  of  the  theory,"  writes  Prof.  F.  H.  P.  Barnard,  president  of 
Columbia  College,  "  that  ascribes  disease  in  general,  and  infec- 
tious diseases  in  particular,  to  the  introduction  into  living  organisms 
of  minute  parasitic  forms  of  life,  and  their  subsequent  multipli- 
cation, to  the  obstruction  of  the  vital  functions.  This  theory  also 
assumes  a  ferment  to  be  an  organized  substance,  in  a  certain  state 
of  decay,  which  possesses  the  property  of  exciting  the  same  decay 
in  other  organic  substances  with  which  it  is  in  contact.  Applying 
this  theory  to  disease,  it  supposes  that  infection  is  communicated 
by  the  instrumentality  of  particles,  spores,  or  germs,  thrown  from 
the  person  diseased,  and  borne  by  the  air  to  other  persons  in  full 
health,  in  whom  they  excite,  probably  by  contact  with  the  mem- 
braneous linings  of  the  lungs,  or  by  absorption  through  the  pores 
of  the  skin,  the  same  diseased  condition  which  exists  in  the 
patient.  The  widely  prevalent  and  frequently  fatal  malady  known 
as  diphtheria  has  been  proved  by  the  recent  investigations  of 
Cohn,  Oertel,  Eberth,  Nassilaff,  and  others,  to  proceed  from  a 
penetration  of  the  tissues  by  particular  forms  of  bacteria,  —  a 
species  which  appear  in  the  membranes  which  form  in  the  mouth 
and  fauces.  The  disease  is  readily  communicated  by  inoculation. 
It  is  also  conveyed  by  clothing,  books,  letters  and  merchandise. 
The  causes  of  these  epidemics,  whatever  they  may  be,  will  generally 
be  found  in  the  surrounding  conditions.  In  this  view  of  the  sub- 
ject the  business  of  sanitary  scientists  is  to  discover  the  nature  of 
all  deleterious  conditions  tending  to  invite  these  diseases,  and  to 
prevent  their  occurrence.  The  remedy  and  prevention  should  be 
a  fresh-air  supply,  pure  water,  wholesome  food,  thorough  drainage, 
a  rigidly  enforced  cleanliness,  and  a  prompt  and  complete  dis- 
infection of  every  spot  where  pestilence  may  lift  its  head." 

Fresii-air  Supply  and  Foul-air  Removal. 

The  question  has  undoubtedly  arisen  almost  everywhere  of  late 
years,  Why  this  extraordinary  condemnation  of  public  buildings, 
as  lacking  the  essentials  for  proper  ventilation  ;  and  how  does  it 
come  about  that  discoveries  have  been  made  which  were  unknown 
in  other  days  ?  This  is  answered  by  the  fact  that  demands  have 
been  made  not  only  for  more  elegant  and  expensive  houses,  but 
that  they  shall  be  made,  so  far  as  possible,  air  tight,  or  admitting 
into  them  no  more  air  than  can  be  helped.    The  nearer  air  tight 
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they  can  be  made  by  construction,  double  windows,  door  strips, 
and  no  fire  places,  as  though  air  was  not  essential  to  life,  except 
in  being  warmed  through  a  register,  and  the  air  not  always  the 
purest  in  coming  through  a  basement  or  back  yard,  the  more  the 
inmates  of  dwellings  and  those  who  frequent  public  places  of 
resort  have  suffered.  It  is  only  in  recent  years  that  the  discovery 
has  been  made  that  the  nearer  we  get  back  to  the  more  natural 
ventilation  of  former  times,  the  better  it  will  be  for  the  public 
health,  and  the  future  well-being  of  the  children  of  the  public 
schools.  The  skill  of  sanitary  experts  in  such  matters  is  rapidly 
concentrating  on  plans  not  essentially  differing,  but  which  should 
be  credited  to  the  late  A.  C.  Martin,  Esq.,  C.  E.,  Boston,  who  did 
not  live  long  enough  to  see  his  particular  plans  in  successful  opera- 
tion. One  of  the  first,  if  not  the  earliest,  plans  of  Mr.  Martin  was 
placed  in  the  Bowditch  school  building  in  Salem.  The  plans  for 
heating  and  ventilating  may  have  been  fully  adopted  ;  but,  either 
from  negligence  or  the  saving  of  labor  by  the  janitor,  or  other 
persons  whose  duties  required  that  the  apparatus  should  be  kept  in 
proper  order,  much  of  it,  it  has  been  said,  became  disused,  and  its 
best  qualities  were  not  fully  tested.  It  is  well  known  that  opposi- 
tion was  made  on  account  of  the  expense  ;  and  the  indications 
are,  that  those  plans,  or  substantially  those,  will  yet  be  adopted  in 
all  of  the  school  buildings.  Salem  might  have  had  the  honor  of 
having  the  most  approved  well  heated  and  ventilated  school  build- 
ing in  the  State.  A  paper  by  the  late  Mr.  Martin,  written  about 
twenty  years  ago,  was  published  in  the  report  of  the  State  Board 
of  Health  for  1871.  It  is  not  positively  known  whether  his  plans 
and  suggestions  were  carried  out  in  any  large  school  building  else- 
where, and  it  is  more  than  probable  that  the  question  of  expense, 
rather  than  of  comfort  and  health,  were  the  objections  to  their 
adoption  at  that  time,  as  they  will  be  at  the  present. 

The  Ventilation  of  School  Buildings. 

By  A.  C.  Martin,  Architect,  Boston. 

The  importance  of  thoroughly  ventilating  school  buildings  is  acknowl- 
edged by  everybody,  while  the  number  of  persons  who  have  considered 
the  amount  of  ventilation  required  to  keep  a  room  in  a  wholesome 
condition,  and  the  best  way  to  produce  the  necessary  change  of  air,  is 
comparatively  small.  All  know  that  the  condition  of  the  air  in  most 
school-rooms  an  hour  after  the  session  has  commenced  is  yery  bad,  so 
bad  as  to  induce  a  morbid  condition  of  the  system,  impairing  the  mental 
vigor  of  both  teachers  and  scholars.  The  cause  of  the  trouble  is  com- 
monly stated  to  be  the  presence  of  carbonic  acid  in  the  air  which  we 
inhale.    When  first  thrown  off  from  the  lungs,  it  is  warmer  than  the 
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surrounding  air,  and,  therefore,  rises  to  the  upper  half  of  the  room  ; 
consequently,  in  the  popular  idea,  the  bad  air  is  always  at  the  top  of  the 
room.  According  to  the  same  theory,  it  is  only  necessary  to  make  a 
hole  somewhere  in  or  near  the  ceiling,  to  let  it  off,  and  thus  the  room 
is  properly  ventilated.  This  theory  of  ventilation,  it  should  be  noticed, 
makes  no  provision  whatever  for  a  supply  of  fresh  air  in  those  school- 
rooms which  are  warmed  03-  stoves.  In  cases  where  furnaces  are  used, 
they  are  commonly  regarded  as  sources  merely  of  heat, —  seldom  as  the 
means  of  a  supply  of  fresh  air.  Registers  are  placed  somewhere  in 
the  floor;  but  their  size  and  disposition  are  left  to  the  convenience  or  to 
the  discretion  of  the  furnace  dealer,  whose  sole  aim  is  to  furnish  heat, 
not  .air.  True,  some  air  must  make  its  way  through  the  hot-air  pipes, 
but  as  soon  as  the  temperature  of  the  room  is  so  high  as  to  be  too  warm 
for  comfort,  the  register  is  closed,  thus  shutting  off  entirely  any  supply 
of  fresh  air  except  what  ma}*  creep  in  through  the  crevices  around  the 
doors  and  windows.  If  further  relief  from  heat  or  close  air  becomes 
necessary,  the  windows  are  let  down  a  little  from  the  top.  The  result 
of  this  is,  that  the  cold  air  rushes  in  and  tills  the  bottom  of  the  room, 
causing  dangerous  draughts  for  those  who  sit  near  the  windows  and 
cold  feet  for  everybody.  If  we  examine  this  popular  notion  concerning 
the  theory  and  practice  of  ventilation,  we  shall  Jind  that  its  explanation 
of  the  cause  of  the  difficulty  falls  as  far  short  of  stating  the  whole  case, 
as  the  remedy  proposed  fails  to  accomplish  the  desired  end.  As  we 
have  seen,  the  carbonic  acid  gas  exhaled  from  the  lungs  is  looked  upon 
as  the  principal  evil.  Its  presence  is,  indeed,  clearly  recognized,  and 
the  amount  given  off  b}~  the  lungs  has  been  determined  to  be  about  four 
per  cent,  of  the  air  exhaled.  [The  difference  in  quantity  is  caused  by 
varying  circumstances.  The  amount  thrown  off  is  least  during  the  night 
and  greatest  during  the  day.  It  would  seem  that  the  maximum  and 
minimum  amounts  depend  upon  the  state  of  digestion,  or  the  degree 
of  physical  exertion.]  But,  so  far  from  its  being  the  principal  evil  in 
vitiated  air,  it  is  proved  by  experiment  that  a  still  larger  proportion 
of  carbonic  acid  than  is  contained  in  the  close  air  of  an  unvcntilated 
room  may  be  mixed  mechanically  with  ordinary  air,  and  breathed 
without  inconvenience.  The  workmen  engaged  in  the  manufacture  of 
soda  water  do  not  experience  any  ill  effects  from  breathing  large  quan- 
tities of  it. 

We  must,  then,  seek  farther  for  sufiicient  causes  for  the  foul  condition 
of  the  air  in  an  occupied  room.  We  shall  discover  in  it  not  only  this 
deleterious  acid,  but  in  still  greater  proportion  the  watery  vapor  and  the 
animal  matter  thrown  off  by  both  lungs  and  skin.  The  amount  of 
watery  vapor  given  off  by  the  lungs  and  skin  has  been  variously  esti- 
mated as  from  twenty  to  forty  ounces  in  twenty-four  hours,  or  about  six 
to  twelve  grains  (Troy)  per  minute.  This  vapor  contains  animal  matter, 
which  seems  to  putrefy  almost  immediately  after  being  thrown  into  the 
air.  It  is  the  source  of  the  vile  odor  in  ill-ventilated  rooms,  and,  in  its 
effects  on  the  health,  is  far  more  dangerous  than  carbonic  acid  gas, 
which  is  now  generally  considered  as  acting  rather  as  an  obstructor  of 
respiration  than  as  a  positive  poison.    No  surer  or  more  exact  test  than 
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a  well-educated  nose  has,  as  yet,  been  discovered  to  measure  the  amount 
of  vitiated  animal  matter  that  is  thrown  into  the  air ;  but  of  its  source 
we  can  form  some  opinion. 

The  immediate  emanations  of  the  body  itself  we  have  just  mentioned. 
All  clothing,  carpets  and  furniture  are  adding  constantly  to  the  air  the 
minute  particles  worn  off  by  friction.  A  beam  of  sunlight  thrown 
across  the  best-kept  room  marks  its  way  on  the  dust  in  the  air,  and  all 
remember  what  we  have  seen  floating  in  the  air  of  school-rooms.  Still 
another  element  of  evil  must  be  counted  in  the  clothing  of  children  of 
the  poorer  classes,  which  is  worn,  and  possibly  kept  in  homes  that  have 
seldom  known  an  airing.  It  is  easy  to  detect,  in  some  school-rooms,  the 
odors  resulting  from  the  different  occupations  of  the  children's  parents, 
mingled  with  the  scent  from  the  frying  of  the  family  doughnuts,  or  the 
smoke  of  the  paternal  tobacco  pipe.  What  science  hints  of  the  germs 
of  disease  in  the  air  about  us  might  startle  the  most  careless ;  but  such 
details  are  unnecessary  when  we  are  discussing  ventilation,  not  for 
cases  where  great  crowds  of  people  are  assembled,  or  where  unusual 
causes  create  foul  air,  as  in  the  sick  wards  of  a  hospital,  but  in  relation 
to  the  far  simpler  question,  how  we  can  best  warm  and  ventilate  our 
school-rooms. 

One  general  consideration  remains  to  be  added  to  this  brief  statement 
of  the  elements  of  evil  in  foul  air.  The  air  we  breathe  is  exhausted  of 
its  life-giving  power  after  a  few  inhalations.  Deprived  of  its  normal 
proportion  of  oxygen,  it  is  rendered  unfit  for  its  p roper  uses.  Again, 
the  carbonic  acid,  the  watery  vapor,  the  animal  matter  and  the  minute 
dust,  are  soon  diffused  throughout  the  room.  The  question  where  the 
air  is  worst,  may  he  taken  up  later;  but  it  must  be  manifest,  from  what 
has  been  said,  that  the  entire  air  of  a  close  room  soon  becomes  vitiated 
in  every  part.  Still  farther,  we  are  considering  rooms  in  which  the 
children  daily  spend  five  or  six  hours,  and  the  teacher  often  seven  or 
eight.  The  children  are  at  an  age  when  respiration  h  most  active,  and 
when  nature  demands  an  ample  supply  of  air  of  the  purest  quality. 
We  are,  then,  forced  to  conclude,  from  the  nature  of  the  evil,  and  from 
the  imperative  necessity  of  its  entire  removal,  that  no  remedy  can  be 
successful,  which  does  not  ensure  a  full  and  complete  renewal  of  the  air 
in  the  room  as  often  as  it  becomes  foul  or  dead.  Nothing  less  than  an 
absolute  change  of  the  whole  volume  of  air  can  accomplish  the  object. 
How  often  this  should  be  done  within  a  given  time  must  depend  upon 
the  size  of  the  room,  and  the  number  and  age  of  the  persons  occupying 
it.  Authorities  differ  as  to  the  amount  of  air  to  be  supplied,  to  ensure  a 
proper  ventilation ;  but  it  is  generally  admitted  that  it  should  not  be 
less  than  thirty  cubic  feet  per  minute,  for  each  person.  It  may  be  that 
children  require  as  much  as  adults,  as  they  breathe  faster.  The  actual 
amount  of  air  space  in  the  room  must  also  be  considered.  As  an  illus- 
tration, we  will  take  an  ordinary  school-room  for  fifty-six  scholars. 
Such  rooms  in  Massachusetts  are  about  28  by  32  by  12,  containing 
10,752  cubic  feet,  or  192  cubic  feet  to  each  scholar.  If  we  assume  20 
cubic  feet  per  minute  as  the  minimum  supply  for  each  scholar,  it  will 
require  about  1,200  cubic  feet  of  fresh  warm  air  per  minute  for  the 
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school-room,  or  about  78,000  cubic  feet  per  hour.  This  supply  would 
renew  the  whole  volume  of  air  in  the  room  every  three  to  four  minutes 
in  the  hour.  This  estimate  would  prove  in  practice  the  proper  one  in 
the  school-room  designated,  which  is  not  large  enough  for  so  many 
occupants.  It  should  contain  at  least  220  cubic  feet  of  air  space  for 
each  individual. 

We  have  now  to  consider  the  means  of  obtaining  this  indispensable 
fresh  air  If  the  mere  supply  of  warm  air  would  ventilate  an  occupied 
room,  we  should  have  had  the  question  of  ventilation,  for  the  cold  season 
at  least,  settled  thoroughly  during  the  reign  of  hot-air  furnaces  For 
twenty  years  preceding  the  year  1870,  most  school  buildings  put  up  in 
the  cities  and  larger  towns  contained  neither  grates  nor  fireplaces  ;  for 
the  furnace  was  considered  the  best  means  of  heating  and  ventilating 
rooms,  and  even  now  dealers  specially  advertise  their  wares  as  ventilat- 
ing furnaces. 

It  is  obvious  that  no  means  of  supplying  air  can  accomplish  ventilation 
which  does  not  also  provide  for  the  removal  of  the  old  and  foul  air. 
Any  person  accustomed  to  an  open  fire  in  a  room  partially  heated  by  a 
furnace  feels  at  once  the  difference  in  the  quality  of  the  air,  on  going 
into  the  room  of  his  neighbor,  who  depends  solely  upon  the  hot-air 
register.  The  open  chimney  in  the  one  case  is  constantly  drawing  off 
the  bad  air.  In  the  other  it  escapes  slowly,  if  at  all,  through  crevices 
or  by  the  occasional  opening  of  the  door.  It  not  unfrequently  happens 
that  the  hot  air  ceases  to  enter  through  the  register  for  the  want  of  an 
outlet,  and  the  door  must  be  opened  in  order  to  start  it.  Our  object, 
then,  should  be  to  seek  such  means  of  renewal  and  supply  as  shall  cause 
and  maintain  a  perfect  balance  between  the  incoming  and  outgoing  air. 
The  old-fashioned  fireplace  is  the  first  suggestion  of  the  idea.  The 
popular  practice  we  have  before  mentioned  was  supposed  to  be  an  ad- 
vance of  improvement.  It  made  a  hole  through  the  ceiling  to  let  out 
the  bad  air.  opened  the  furnace  registers,  and  considered  the  work  done. 
On  this  principle,  no  proper  diffusion  of  fresh  air  could  be  obtained. 
A  steady  current  would  soon  be  established  between  the  register  and 
the  ventilator,  leaving  dead  air  eddying  up  and  down  in  the  lower  part 
of  the  room,  which  may  be  breathed  over  and  over  again,  before  it  is 
drawn  into  the  main  current  and  taken  out  of  the  room.  When  a  run- 
ning stream  passes  by  a  cove  of  comparatively  still  water,  a  counter- 
current  is  almost  always  seen  setting  up  along  the  shore.  When  the 
air  from  the  register  is  heated  in  the  winter,  the  difficulty  is  increased, 
as  the  current  is  accelerated,  and  the  cold  air  remains  nearly  undis- 
turbed, or  settles  down  disagreeably  upon  the  head  and  shoulders.  A 
person  sitting  in  a  church  near  one  of  the  large  hot-air  registers  will 
not  unfrequently  be  annoyed  by  very  perceptible  counter-currents  of 
cold  air  which  set  downward  beside  the  ascending  hot  stream.  To  avoid 
these  difficulties,  and  secure  the  proper  diffusion  of  the  air,  are  the  main 
questions  in  all  discussions  of  the  subject. 

The  systems  proposed  seem  to  have  divided  themselves  into  two  great 
classes,  by  taking  up  the  subject  at  its  opposite  ends :  one  looking  to 
the  outgoing  of  the  air,  the  other  to  its  incoming;  though  both  have  as 
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a  common  aim  the  perfect  balance  of  the  two.  One  system  concerns 
itself  only  with  supplying  the  air,  leaving  it  to  make  its  way  out  through 
ducts  provided  for  the  purpose.  It  accomplishes  this  by  blowers  or 
fans,  which  press  the  air  into  the  room  It  is  the  plenum  method,  and 
may  be  further  characterized  as  the-  mechanical.  It  is  expensive,  and 
requires  great  and  constant  care  in  working,  while  its  success  is  some- 
times doubtful.  For  these  reasons  it  need  not  farther  be  considered  for 
school-room  ventilation.  The  other  system  is  directed  to  the  withdrawal 
of  the  foul  air,  and  this  ma}*  be  accomplished  by  means  of  natural  laws, 
requiring  no  machinery  other  than  simple  ducts.  Ii  is  the  vacuum  method. 
It  avails  itself  of  the  natural  tendency  of  warm  air  to  rise,  which  is  the 
result  of  the  law  of  the  dilatation  of  gases.  11  A  volume  of  air  heated 
from  the  freezing  point  to  the  boiling  point  of  water,  barometer  at  30 
inches,  expands  375,  or  about  g  of  its  volume,  or  .002  for  each  degree  F. 
(Gay  Lussac's  law)."  If  the  temperature  of  the  air  in  the  school-room 
is  20  degrees  higher  than  that  of  the  exterior  air,  its  volume  has  been 
increased  .002  X  20  —  .04,  or  !  consequently  it  is  lighter  than  the 
exterior  air,  and  tends  to  rise.  If  the  vertical  duct  or  shaft,  leading 
directly  upward  and  out  of  the  building,  be  connected  with  such  a  room, 
a  current  of  air  will  at  once  set  up  through  it,  subject  to  conditions 
hereafter  stated,  unless  it  happens  that  the  shaft  or  duct  be  cooled  down 
to  the  exterior  temperature,  by  contact  with  the  outer  air.  If  necessary, 
heat  can  be  applied  to  the  lower  end  of  the  shaft,  or  the  smoke  pipe 
from  the  furnace  may  be  carried  up  through  the  ducts,  to  increase  its 
draught.  The  necessary  supply  of  an  equal  amount  of  fresh  air  will  be 
drawn  into  the  room,  either  through  the  hot-air  pipes  of  the  furnace 
or  some  special  ducts  prepared  for  the  purpose;  or,  failing  in  these,  it 
works  its  way  in  about  the  doors  and  windows. 

It  will  be  readily  understood,  from  what  we  have  before  said,  that  the 
mere  hap-hazard  arrangement  of  the  register  in  the  floor  and  the  hole  in 
the  ceiling  will  not  answer.  Good  ventilation  consists  in  the  proper  dis- 
tribution of  the  ducts  for  the  outgoing  and  the  incoming  air,  and  in  their 
proper  relation  and  correspondence  with  each  other,  so  as  to  secure  the 
perfect  removal  of  the  bad  air  and  the  thorough  diffusion  of  the  new. 

The  power  of  a  vertical  duct  to  draw  the  air  from  a  room  results  from 
the  velocity  of  the  flow  of  air  through  it.  This  velocity  depends :  1. 
Upon  the  difference  between  the  external  and  internal  temperature. 
2.  Upon  the  height  of  the  duct.  3.  Upon  the  resistance  or  friction; 
that  is  to  say,  upon  the  straightness  and  smoothness  of  the  ducts.  4. 
Upon  the  sufficiency  of  the  supply  of  air  to  replace  that  which  is  drawn 
from  the  room.  The  amount  evacuated  by  such  a  duct  in  a  given  time 
depends  on  the  same  four  conditions,  and  also  upon  the  area  of  a  cross 
section  of  a  duct ;  that  is,  upon  its  size.  The  following  general  equations 
express  the  relations,  in  which  V  is  the  mean  velocity  of  the  air  in  the 
duct ;  K  is  a  numeral  co-efficient,  dependent  upon  the  form,  disposition 
and  friction  of  the  duct,  and  is  a  constant  for  each  duct ;  T  is  the  interior 
temperature  ;  H  is  height  of  duct ;  T'  is  the  exterior  temperature  ;  A  is 
the  area  of  a  cross  section  of  the  duct ;  Q  is  the  volume  of  air  passing  in 
one  second. 
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1.  V-K  V  (T-T)  H. 

2.  Q  K  A  V  (T-T')  ft 

By  an  inspection  of  the  above  equations,  it  will  be  seen  that,  to 
increase  the  velocity  of  the  flow  of  the  air  through  a  vertical  duct,  and, 
consequently  the  drawing  power  of  the  duct,  and  also  the  amount  of  air 
evacuated  in  a  given  time,  we  must  either  increase  its  height,  or  the 
excess  of  the  interior  temperature  above  the  exterior.  By  the  interior 
temperature  is  meant  that  of  the  air  in  the  duct;  and  this  is  practically 
the  same  as  that  of  the  room,  unless  additional  heat  is  applied  to  the 
duct. 

From  the  above  principles  it  follows  that  when  the  height  and  dis- 
position of  the  vertical  ducts  have  been  determined  by  the  character  <>t 
the  building,  their  size  should  be  estimated  for  summer  ventilation, 
when  there  is  the  least  difference  of  temperature;  and  also  that  the 
ducts  for  the  upper  parts  of  a  building  should  be  made  larger  than  those 
for  the  rooms  below,  if  they  are  required  to  evacuate  the  same  amount 
of  air.  The  same  reasoning  applies  to  hot-air  pipes.  They  should  be 
larger  in  area  or  cross  section  for  the  rooms  below  than  for  those  above  : 
because  they  are  shorter,  and,  consequently,  the  velocity  of  the  air  would 
be  less  than  in  the  longer  pipes  for  the  rooms  above.  The  question  next 
arises  as  to  the  way  of  adapting  the  means  to  the  end.  Shall  the  vertical 
ducts  lead  out  from  the  top  or  the  bottom  of  the  room  ?  Shall  the  fresh 
air  be  taken  in  at  the  floor  or  the  ceiling?  Which  M  ill  work  to  the  best 
advantage,  —  au  upward  or  a  downward  movement  in  the  air  of  the 
room  ? 

It  might  seem,  at  first,  a  matter  of  small  consequence  where  the  air  is 
taken  out,  since  it  is  safe  to  say  it  would  become  bad  in  every  part  of  a 
room;  but  the  importance  of  the  point  will  appear  as  we  proceed.  At 
first  sight,  it  would  seem  easier  to  ventilate  a  room  by  the  general  upward 
movement  of  the  air,  because  its  tendency,  when  first  exhaled  from  the 
lungs,  is  to  rise.  A  cubic  foot  of  air  at  60  degrees  F.,  dew  point  40 
degrees,  barometer  30  inches,  will  weigh  .334. 27  grains.  A  cubic  foot  of 
expired  air,  at  95  degrees  F.,  dew  point  85  degrees,  containing  12.78 
grains  of  vapor,  and  say  4  per  cent,  of  carbonic  acid,  will  weigh  only 
494.12  grains,  or  7.5  per  cent.  less.  This  tendency  is  further  increased 
by  the  heat  given  out  from  the  body,  which  warms  the  air  in  immediate 
contact  with  it,  so  as  to  cause  upward  motion  enough  to  be  measured  by 
the  anemometer.  Nevertheless,  this  upward  movement,  even  when 
aided  by  the  flow  of  hot  air  from  the  furnace,  fails  to  secure  a  proper 
diffusion  of  the  fresh  air.  We  have  shown,  in  discussing  the  claims  of 
the  furnaces  as  ventilators,  how  quickly  a  steady  current  will  be  formed 
between  the  inlet  and  the  outlet,  leaving  the  bad  air  almost  unmoved,  and 
only  slowly  and  partially  drawn  into  the  current.  If  the  attempt  be 
made  to  diffuse  the  air  by  taking  it  in  at  several  different  places,  it  is 
apt  to  cause  disagreeable  draughts  of  warm  air  upon  person-  near  the 
registers.  Another  objection  will  be  found  in  the  difficulty  of  heating  a 
room  ventilated  in  this  way,  because  the  hot  air  is  drawn  off  so  rapidly, 
while  the  great  mass  of  the  cold  air  remains  at  the  bottom  of  the  room, 
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thus  making  a  difference  of  temperature  between  the  air  of  the  floor  of 
the  room  and  that  at  the  level  of  the  head,  amounting  often  to  6  or  7 
degrees  F.  If,  on  the  other  hand,  we  connect  the  duct  withdrawing  the 
air  with  the  lower  part  of  the  room,  we  shall  have,  in  the  first  place,  an 
advantage  as  obvious  as  it  is  important,  in  the  removal  of  the  foul  air 
as  nearly  as  possible  at  its  source.  By  that  law  of  the  diffusion  of  gases, 
by  which  aeriform  bodies  diffuse  themselves  through  each  others  masses 
to  an  unlimited  extent  the  carbonic  acid  in  expired  air  would  undoubt- 
edly be  diffused  throughout  the  whole  room.  The  aqueous  vapor,  loaded 
with  animal  matter,  must  also  contaminate  the  whole  atmosphere ;  so 
that,  although  after  a  full  school-room  has  been  shut  up  an  horn*  it  would 
be  hard  to  say  where  the  air  in  it  is  the  worst,  it  is  plain  that  the  evil 
can  be  reached  at  its  source,  and  should  be  removed  at  once  before  it 
spreads  through  the  whole  apartment.  By  using  the  downward  move- 
ment, the  dust  also,  no  small  part  of  the  trouble,  will  be  drawn  off  im- 
mediately, and  not  scattered  everywhere.  The  emanations  of  the  skiu 
and  clothing  are  got  rid  of  far  sooner,  and  the  clean  and  tidy  children 
will  not  suffer  so  much  from  their  less  tidy  neighbors. 

The  good  accomplished  by  the  open  fireplace  is  precisely  on  this 
principle  of  taking  the  air  out  of  the  bottom  of  the  room.  The  whole 
subject  may  be  well  illustrated  by  the  case  of  a  reservoir  or  pond,  where 
some  special  cause  of  defilement  exists  at  one  end.  If,  instead  of  draw- 
ing or  pumping  out  the  foul  water  as  nearly  at  the  spot  as  possible,  an 
engineer  should  undertake  to  draw  it  off  through  the  clean  water,  allow- 
ing it  to  diffuse  itself  all  the  way,  what  folly  it  would  seem.  The  foul 
air  should  be  taken  out  by  openings  so  distributed  around  the  bottom  of 
the  room  that  the  currents  of  withdrawal  shall  affect  all  parts  of  it, 
while  the  fresh  air  should  be  introduced  at  the  top.  If  it  comes  in  at  a 
temperature  lower  than  that  of  the  room,  it  should  be  distributed  as 
much  as  possible,  and  directed  upward  and  along  the  ceiling,  so  as  not 
fall  directly  down  upon  the  heads  of  those  below.  If  the  air  be  heated 
and  drawn  in  by  a  constant  current,  it  will  diffuse  itself  under  the  whole 
ceiling;  and,  arranging  itself  in  layers,  the  warmest  at  the  top,  will 
gradually  settle  down  through  the  room.  The  diffusion  would  be  nearly 
or  quite  perfect,  but  for  the  unequal  cooling  of  the  air  by  contact  with 
the  outer  walls.  This  inequality  would  be  perceptible,  however,  only 
in  extreme  cases ;  and  the  heating  of  the  room  would  be  accomplished 
without  draughts  of  any  sort.  For,  by  taking  the  air  out  from  the  bot- 
tom of  the  room  at  a  number  of  places,  the  velocity  of  the  current  of 
withdrawal  through  the  registers  can  be  easily  made  so  small  as  not  to 
be  perceived ;  a  current  of  air  of  the  same  temperature  as  the  rest  of  the 
room  is  not  unpleasant,  unless  quite  rapid  ;  while  a  current  of  a  higher 
or  a  lower  temperature  is  disagreeable,  though  its  velocity  be  no  greater 
than  the  former. 

So  far  we  have  considered  the  question  in  its  simplest  form ;  viz.,  a 
vertical  duct  leading  directly  from  the  room  into  the  open  air.  This 
would  be  impracticable  in  a  large  building;  but  the  principle  can  be 
applied  with  equal  success  to  any  number  or  arrangement  of  rooms. 
The  ducts  should  be  made  to  connect  with  the  bottom  of  a  central  shaft, 
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or  chimney,  of  size  and  height  sufficient  to  create  a  Strong  drawing 
power  in  all  of  them.  The  smoke  pipe  of  the  furnace  passing  up 
through  the  chimney  would  aid  the  draught,  or  a  fire  can  be  built  in  a 
grate  prepared  for  the  purpose,  near  the  bottom.  In  this  way,  every  part 
of  a  large  school  building,  rooms,  halls,  and  sanitary  apartments,  can  be 
effectually  ventilated.  This  method  has  a  strong  claim  to  favor  from 
the  facility  with  which  the  air  of  a  room  may  be  heated  to  a  certain 
given  point.  To  maintain  an  even  temperature  when  the  heat  from 
the  lungs  and  body  is  constantly  thrown  into  the  room,  is  one  of  the 
chief  difficulties  in  the  problem  of  good  ventilation. 

Many  large  buildings  are  warmed  with  air  heated  by  passing  over 
two  or  three  coils  of  steam  pipe.  In  such  cases  too  great  heat  could 
easily  be  avoided  by  the  use  of  valves  to  shut  off  the  steam  from  one  or 
more  of  the  coils  of  pipe,  leaving  the  fresh  air  to  flow  unchecked.  This 
plan  avoids  entirely  the  fault  of  shutting  the  register  in  a  school-room, 
thus  excluding  the  fresh  air  as  well  as  the  heat. 

If  the  common  furnace  is  used,  great  care  should  be  taken  to 
manage  the  fire  so  as  not  to  throw  the  dangerous  gases  from  hard 
coal  into  the  air  chamber,  whence  they  will  inevitably  be  carried 
into  every  room.  The  valve  in  the  smoke  pipe  often  causes  much 
harm  in  this  way,  when  it  is  used  to  cheek  the  draught;  the  draught 
itself  should  not  be  checked  too  soon,  or  too  much,  lest  the  coal  be 
burned  without  giving  out  its  proper  amount  of  heat,  and  the  poi- 
sonous carbonic  oxide  be  evolved  from  it.  Mistaken  economy  is  often 
the  unsuspected  cause  of  the  trouble  from  gas  in  houses  and  public 
buildings.  * 

•  Can  we  plead  too  strongly  for  a  thoughtful  consideration  of  this  sub- 
ject? Fresh  air  is  not  a  luxury,  not  even  an  essential  comfort,  but  an 
absolute  necessity  for  the  children.  The  duty  of  providing  it  is  impera- 
tive. The  cost  is  to  be  counted  a  trifle,  in  proportion  to  the  good  to  be 
gained.  We  build  our  walls  tight  and  strong,  to  keep  out  the  cold,  and 
then  complain  that  we  must  pay  money  for  fresh  air, —  the  most  bounti- 
ful gift  of  nature.  Let  the  school-houses  at  least  be  planned  and  built 
in  the  first  instance  with  free  channels  for  the  air  to  come  and  go ;  then 
the  item  of  ventilation  will  make  small  show  in  the  construction  ac- 
counts. When  the  blessing  of  ventilation  is  fully  understood,  the  most 
grumbling  of  tax  payers  will  admit  that  money  spent  for  it  was  never 
better  invested.  Then  shall  it  no  longer  be  said  that  teaching  is  more 
wearing  than  any  other  profession  requiring  the  same  actual  labor,  but 
teachers  aud  scholars  shall  work  without  over-fatigue  or  listlessness  in 
their  fresh,  sweet  school-rooms. 

Inspector  Dyson  reports  :  — 

Sir:  —  In  reply  to  your  request  for  a  report  from  the  Middle 
District,  I  beg  leave  to  submit  the  following :  — 

The  provisions  of  chapter  42(5  of  the  Acts  of  1888.  relative  to 
the  means  of  egress  and  escape  from  fire  in  certain  buildings,  in 
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all  cases  where  I  have  issued  orders  for  additional  egress,  have 
been  cheerfully  complied  with. 

Chapter  316  of  the  Acts  of  1888,  an  act  to  regulate  the  con- 
struction of  certain  buildings,  also  the  furnishing  a  copy  of  plans 
and  such  part  of  the  specifications  as  desired,  has  in  every  instance 
been  complied  with  ;  and  there  was  but  one  case  where  the  archi- 
tect found  fault  with  the  provisions  of  the  act.  In  at  least  two- 
thirds  of  the  plans  submitted  changes  were  ordered  either  in 
construction,  means  of  egress,  fire  stops  or  material  used  in  stair- 
ways. I  have  found  a  number  of  cases  where,  against  the  wishes 
of  the  architect  employed,  the  owners,  in  order  either  to  gain 
more  room  or  to  save  expense,  have  ordered  buildings  constructed 
with  the  intention  o^f  putting  on  outside  fire  escapes.  In  all  such 
cases  I  have  insisted  on  having  sufficient  means  of  egress  pro- 
vided by  inside  stairways. 

Chapter  149'  of  the  Acts  of  1888,  an  act  to  provide  proper 
ventilation  and  sanitary  provisions  in  public  buildings  and  school- 
houses,  has  takeu  more  of  my  time  and  caused  more  friction  than 
all  of  the  other  so-called  inspection  laws.  Still,  I  must  say  the 
result  gained  in  some  of  the  cities  and  towns  in  the  Middle  Dis- 
trict has  fully  repaid  for  the  time  spent ;  notably  in  the  city  of 
"Worcester,  and  towns  of  Athol,  Leominster  and  North  Brookfield. 
The  results  of  the  work  in  these  plaaes  I  will  give  you  later.  In 
one  of  the  largest  towns  in  the  district  I  visited  the  public  schools, 
and  later  notified  the  chairman  of  the  school  committee  that  some 
means  of  ventilation  should  be  provided  for  a  number  of  the 
buildings,  also  that  better  sanitary  provisions  should  be  made. 
Later,  at  the  request  of  the  school  committee,  I  again  visited  the 
schools  in  their  company.  While  they  admitted  the  necessity 
that  something  should  be  done,  the  claim  was  made  that  they  had 
no  funds  to  make  the  changes  required.  Early  in  August  a 
special  town  meeting  was  called,  to  see  if  the  town  would  appro- 
priate the  funds  to  make  the  required  changes ;  and,  judging 
from  the  report  of  said  meeting,  which  was  published  in  several 
of  the  papers  throughout  the  district,  the  subject  was  well  ven- 
tilated. The  matter  was  referred  to  a  special  committee,  to 
investigate  and  report  at  the  next  April  town  meeting  ;  and  to-day 
(November  21)  I  was  informed  by  a  member  of  that  commit- 
tee that  they  had  not  met  yet.  I  also  visited  two  of  the  school- 
houses  which  at  my  previous  visits  I  considered  the  worst,  —  one 
of  six  rooms,  with  an  average  attendance  of  over  three  hundred 
(two  of  the  rooms  each  with  a  membership  of  over  sixty),  the 
whole  building  ventilated  by  windows  and  doors  only.  The  air 
tests,  made  with  from  three  to  five  windows  open,  showed  an 
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average  of  14  parts  of  carbonic  acid  in  10,000.  It  is  easy  to 
imagine  what  it  would  be  in  cold,  stormy  weather,  with  all  doors 
and  windows  closed,  as  I  found  them  last  winter  at  the  other 
school  of  four  rooms,  with  a  membership  of  over  two  hundred. 
There  is  no  provision  for  ventilation  except  by  the  windows  and 
doors  ;  the  building  is  heated  by  three  furnaces  and  one  stove  ; 
the  furnaces  are  located  in  the  cellar,  and  all  of  the  air  used  to 
heat  the  rooms  is  taken  from  the  cellar  floor.  The  cellar  is  used 
to  store  wood,  coal,  ashes,  and  the  sweepings  from  the  school- 
rooms. Iu  the  part  of  the  cellar  where  the  wood  pile  has  been 
located  for  years,  there  is  at  least  a  cart-load  of  rotten  rubbish, 
thoroughly  soaked  with  surface  water,  which  the  janitor  stated 
covers  the  cellar  floor  during  severe  rain  storms.  In  the  sanitary 
closets  for  the  boys  there  are  no  urinals,  and  I  found  them,  as  I 
did  last  spring,  in  a  disgusting  and  filthy  condition.  The  teachers 
complained  that  they  could  not  use  the  windows  on  one  side  of 
the  school-room  for  ventilation,  as  the  odor  from  the  sanitary 
closets  was  very  offensive.  The  above  facts  were  found  in  two 
of  the  school  buildings  which,  in  town  meeting  last  August,  a 
leading  medical  practitioner  said  were,  well  ventilated  ;  that  there 
had  been  more  sickness  among  school  children  from  too  much 
ventilation  than  from  too  little  ;  and  that  the  requirements  of  the 
inspector  were  absurd.  Theie  is  no  doubt  but  what  the  action  of 
this  town  has  delayed  the  work  of  ventilation  of  school  buildings 
in  the  district ;  but  I  think  that  public  opinion  will  compel  officials 
to  take  the  matter  in  hand,  more  especially  when  they  can  examine 
and  see  the  results  gained  in  other  places.  The  city  of  Worcester 
will,  by  the  1st  of  January,  1881),  have  no  less  than  five  dis- 
tinct improved  systems  of  heating  and  ventilation  in  practical 
operation. 

Belmont  Street  School,  Worcester,  Mass.  —  Is  a  three-story  and 
basement  brick  building,  of  eighteen  rooms,  with  an  average 
attendance  of  about  eight  hundred  and  seventy-five  pupils.  About 
a  year  ago  there  was  considerable  feeling  expressed  by  the  par- 
ents of  the  pupils,  they  claiming  that  their  children  repeatedly 
came  home  sick  from  school.  Meetings  were  held,  and  a  commit- 
tee appointed  to.  urge  the  city  government  to  make  certain  changes, 
more  especially  in  the  sanitary  closets,  which  were  claimed  to  be 
imperfect.  Experts  were  employed  who  finally  decided  that  the 
trouble  did  not  all  exist  in  the  closets,  which  were  located  in  the 
basement,  but  that  the  building  required  ventilating.  The  matter 
was  brought  to  the  attention  of  the  city  government,  which  in 
June  appropriated  $20,000,  to  be  used  in  heating,  ventilating  and 
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providing  improved  sanitary  closets  for  three  school  buildings. 
The  contract  for  this  building  was  let  to  the  School-house  Venti- 
lating and  Warming  Company  of  Troy,  N.  Y.  The  building  was 
formerly  heated  by  direct  steam.  This  plant  was  left  as  it  was, 
to  use  if  needed  in  extreme  cold  weather,  and  a  system  of  indirect 
steam  heat  provided,  and  an  exhaust  fan  of  7  feet  in  diameter 
provided  for  drawing  the  vitated  air  from  the  eighteen  school 
rooms  and  fourteen  dressing  rooms.  All  of  these  rooms  were 
connected  to  one  foul-air  shaft,  8  feet  1  inch  by  7  feet  9  inches. 
The  sanitary  closets  were  removed  from  the  basement,  and  located 
in  a  one-story  annex,  ventilated  by  a  small  fan  run  in  an  inde- 
pendent shaft.  A  test  was  made,  November  20,  in  the  above 
building,  with  the  following  results :  Weather,  raining ;  tempera- 
ture outside,  50  degrees ;  temperature  near  fan  in  foul-air  shaft, 
68  degrees;  velocity  at  foot  of  shaft,  700,  showing  41,300  feet 
of  air  moved  per  minute.  The  average  temperature  in  the  rooms 
was  70  degrees;  amount  of  air  removed,  1,335  feet  per  minute, 
an  average  of  29£  feet  per  pupil.  The  temperature  of  air  enter- 
ing room  was  93  degrees ;  amount  of  warm  air  entering  room  per 
minute,  1,013  feet,  or  an  average  for  each  pupil  of  22]  feet  per 
minute.  Average  of  tests  made  for  carbonic  acid,  6.1  in  10,000 
parts.  The  temperature  in  the  different  parts  of  the  rooms  varied 
from  one  to  two  degrees.  The  apparatus  is  so  constructed  that 
teachers  can  regulate  the  temperature  in  the  rooms  to  suit 
themselves  ;  but  the  foul-air  outlets  cannot  be  closed  by  any  one. 
So  far  the  system  has  given  satisfaction.  The  teachers  are 
pleased  with  it,  but  it  seems  odd  not  to  open  windows  or  doors 
to  ventilate  the  rooms. 

Lamartine  Street  School,  Worcester,  Mass.  —  A  three-story  brick 
building,  of  twelve  rooms,  with  an  average  attendance  of  about 
five  hundred  and  fifty  pupils.  This  building  was  heated  by  thir- 
teen "Morning  Glory  "  stoves :  was  ventilated  by  windows  and 
doors.  Last  spring  much  complaint  was  made  by  parents 
and  teachers  as  to  its  condition.  In  July  a  contract  was  made 
with  the  School-house  Ventilating  and  Warming  Company  of 
Troy,  N.  Y.,  to  heat,  ventilate,  and  provide  sanitary  closets, 
which  necessitated  the  remodelling  of  the  inside  of  the  building. 
The  rooms  are  warmed  by  four  furnaces,  the  warm  air  being 
carried  to  each  room  by  brick  ducts,  and,  after  becoming  vitiated, 
carried  through  brick  ducts  to  the  cellar,  where  it  enters  a  large 
brick  shaft  running  through  the  centre  of  building  to  the  roof. 
This  shaft  is  5  feet  by  6  feet  6  inches  in  diameter,  and  is  heated 
at  the  bottom  by  a  furnace.    The  sanitary  closets  are  ventilated 
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through  the  smoke-stack.  On  November  19  a  test  was  made  in 
this  building,  with  the  following  results  :  Weather,  cloudy  ;  tem- 
perature outside,  43  degrees  ;  average  temperature  in  rooms,  72 
degrees;  average  temperature  of  air  entering  rooms,  100  degrees; 
average  amount  of  air  entering  rooms,  1,548  feet  per  minute,  or 
an  average  of  39797  feet  per  pupil  ;  temperature  of  air  at  outlet, 
70  degrees;  average  amount  of  air  removed  each  minute,  1,1G8 
feet,  or  29$ J  per  pupil,  or  the  average  amount  of  air  supplied  for 
each  pupil  per  hour  is  2,381  feet,  and  about  1,800  per  hour 
removed  by  the  foul-air  shaft.  The  finest  result  gained  by  this 
system  is  shown  in  the  sanitary  closets,  where  a  velocity  is  shown 
of  over  GOO  feet  per  minute.  The  ventilation  in  this  building 
continues  twenty-four  hours  per  day,  or  as  long  as  the  fires  are 
going.  The  question  might  be  asked,  "Which  is  the  best, — 
furnace  heat,  or  steam  with  a  fan  which  would  usually  run  but 
six  hours  out  of  the  twenty-four?"  Average  tests  for  carbonic 
acid,  6.5  in  10,000.  Temperature  varied  from  one  to  two  and 
one-half  degrees  in  the  different  rooms. 

Ash  Street  School,  Worcester,  Mass.  —  Is  a  three-story  brick 
building  of  six  rooms,  with  an  average  attendance  of  about  two 
hundred  and  sixty  pupils.  This  building  was  formerly  heated  by 
seven  stoves  ;  no  means  of  ventilation  except  by  windows  and 
doors.  The  school  committee  recommended  that  a  system  of 
heating,  ventilating  and  sanitary  closets  be  provided.  The 
sanitary  contract  was  let  to  the  Pike  Manufacturing  Company, 
the  heating  and  ventilating  to  B.  F.  Sturtevant  of  Boston.  Steam 
heat  is  used,  and  a  large  fan  for  forcing  either  warm  or  cold  air 
to  the  different  rooms.  The  janitor,  by  a  system  of  valves,  can 
regulate  the  temperature  as  required.  On  November  19  a  test 
was  made  in  the  different  rooms.  On  the  outside  of  building 
there  is  a  brick  shaft,  constructed  to  supply  air,  with  an  opening 
in  the  clear  of  7f  feet,  showing  a  velocity  of  1,488,  or  11,476 
feet  of  air  passing  into  the  building  each  minute.  Temperature 
outside,  50  degrees  ;  average  temperature  of  rooms,  71  degrees; 
average  temperature  of  air  entering  rooms,  80  degrees  ;  average 
amount  of  air  entering  each  school-room  per  minute,  1,4  1*  feet, 
or  34.^  feet  per  pupil.  There  are  also  seven  cloak  rooms  venti- 
lated. The  air  removed  by  foul-air  ducts  showed  but  676  feet 
per  minute,  or  1G/T  feet  per  pupil.  To  account  for  the  difference 
of  the  amount  provided  and  the  amount  removed,  the  building 
is  old,  the  windows  loose.  On  placing  the  anemometer  near  the 
window  sash  I  found  the  air  was  passing  out  of  the  rooms. 
The  average  tests  for  carbonic  acid  showed  G.l  in  10.000.  With 
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this  system,  in  my  opinion,  there  is  one  serious  fault;  that  is,  the 
teachers  have  no  control  of  the  apparatus,  which  they  should 
have  in  all  cases.  The  sanitary  closets  are  as  good  as  would  be 
put  into  any  public  building,  and  so  far  have  proved  that  it  is 
good  policy  to  give  children  as  good  or  better  accommodations, 
in  this  respect,  as  they  are  provided  with  at  their  homes. 

Leominster  High  School,  Leominster,  Mass.  —  Is  a  three-story 
building  of  wood  ;  average  attendance  of  two  hundred  and  eighty 
pupils.  On  visiting  this  building  last  spring,  I  found  an  over- 
head system  of  ventilators,  most  of  them  closed,  because,  instead 
of  removing  the  vitiated  air  from  the  rooms,  they  were  removing 
the  warm,  pure  air  ;  and  at  times  the  air  was  blowing  in  from 
outside  onto  the  heads  of  the  pupils.  In  the  basement  I  found 
the  sanitary  closets  in  a  very  bad  condition  ;  no  provision  for 
ventilation  of  the  same  except  through  the  school  building.  At  a 
town  meeting,  soon  after,  the  school  committee  were  authorized 
to  contract  for  heating,  ventilating,  and  for  sanitary  closets. 
The  contract  was  let  to  the  agent  of  the  Smead  system,  and  work 
was  done  during  the  vacation  of  the  schools.  November  5  a  test 
of  the  system  was  made,  with  the  following  results  :  Tempera- 
ture outside,  46  degrees  ;  average  amount  of  fresh  warm  air  sup- 
plied each  room,  1,787  feet  per  minute;  average  amount  per 
pupil,  303^  feet.  The  average  amount  of  vitiated  air  removed 
from  each  room  was  1,969  feet,  or  33-^  feet  per  pupil.  In  order 
to  apply  this  system  in  this  school,  the  building  was  raised  three 
feet,  giving  them  a  light,  airy  basement,  with  large  rooms  for  use 
of  pupils  in  stormy  weather.  The  changes -in  this  building  are 
more  notable  than  any  other  in  this  district,  —  from  rooms  that 
were  formerly  at  times  sickening  because  of  the  foul  air  and  the 
odors  of  the  sanitaries  in  the  basement,  to  conditions  as  they  now 
are.  Certainly,  in  the  opinion  of  the  teachers  and  pupils,  the 
expense  is  as  nothing  compared  with  the  comfort  now  derived. 
The  average  test  for  carbonic  acid  showed  9.4  parts  in  10,000 
parts  of  air. 

Lower  Village  Primary  School,  Athol.  —  Was  a  two-story 
wooden  building  of  four  rooms,  with  a  variety  of  heating  appar- 
atus. There  was  one  room  with  a  Smead  jacketed  stove,  which 
was  removing  some  foul  air ;  rest  of  building  heated  by  furnaces 
located  in  cellar.  This  was  one  of  the  worst  of  quite  a  number 
of  the  school  buildings  in  town.  After  receiving  my  order,  the 
authorities  decided  to  abandon  this  building,  and  erect  a  four- 
room  brick  school-house,  which  is  nearly  completed.    The  con- 
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tract  for  providing  the  same  with  sanitary  closets,  heating  and 
ventilating,  was  given  to  the  agent  of  the  Smead  system  ;  and, 
judging  from  the  work  done,  I  have  no  doubt  but  that  the  rooms 
will  be  well  ventilated,  and  the  town  will  have  one  well-ventilated 
school-house. 

North  BrooJcJield  High  School.  —  Is  a  brick  building,  of  seven 
rooms,  average  attendance  of  two  hundred  and  twenty  pupils. 
The  ventilation  was  bad,  more  especially  the  two  rooms  in  the 
basement.  During  the  vacation,  a  contract  for  heating  and  ven- 
tilation was  let  to  B.  F.  Sturtevant  of  Boston.  The  building  was 
heated  by  direct  steam  ;  this  plant  was  left  for  use  in  extremely 
cold  weather,  and  heaters  with  engine  and  fan  put  in  for  supply- 
ing the  rooms  with  air  and  indirect  heat.  The  system,  with  a 
few  changes  made  in  regard  to  the  foul-air  shafts,  will  no  doubt 
give  general  satisfaction.  November  25  a  test  was  made  in  the 
different  rooms,  with  the  following  result :  Temperature  outside, 
42  degrees ;  average  temperature  of  air  supplied,  88  degrees ; 
average  temperature  of  rooms,  70  degrees  ;  average  Amount  of 
air  supplied  each  room  per  minute,  l,70fi  feet,  or  29£§  feet  per 
pupil;  average  amount  removed  by  foul-air  shaft  1,458  feet,  or 
25|  per  pupil.  The  average  test  for  carbonic  acid  showed  9.1 
parts  in  10,000  of  air. 

Inspector  Cheney  reports  :  — 

Sir: — In  explanation  of  this  my  report  of  school-houses  in  my 
district,  namely,  that  many  of  the  systems  that  have  been  intro- 
duced for  ventilating  are  not  completed,  and  that  a  result  of  the 
improvements  made  was  only  obtained  in  one  case,  would  state 
that  this  is  partly  due  to  neglect  of  committee  in  not  commencing 
work  soon  enough  after  vacation,  and  partly  on  account  of  not 
having  sufficient  appropriation  to  complete  the  work  ;  some  towns 
commencing  work  on  more  buildings  than  the  amount  raised  at 
the  annual  meeting  for  that  purpose  would  complete,  while  others 
commenced  so  late  that  it  was  impossible  for  the  work  to  be  com- 
pleted before  the  September  term  commenced,  and  it  was  left  so 
that  it  could  be  finished  Thanksgiving  week,  they  having  a  week's 
vacation  at  that  time.  So  it  will  be  seen  that,  at  the  time  of 
making  this  report,  I  am  not  able  to  give  the  results  that  I  would 
like.  Not  only  this,  but  the  weather  being  so  mild,  the  systems 
completed  cannot  furnish  the  amount  of  ventilation  that  they  will 
when  it  comes  colder  and  more  fire  is  needed  to  give  warmth  to 
the  rooms.  In  all  cases  in  my  district,  the  systems  introduced 
•depend  on  heat  to  operate  them  ;  and  it  is  a  well-known  fact, 
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that,  where  no  mechanical  means  are  employed,  no  system  will 
work  when  the  doors  and  windows  or  other  channels  are  opened, 
other  than  those  intended  to  perform  the  work. 

In  most  instances  the  orders  for  sanitaries  have  been  readily 
complied  with  ;  although  in  some  cases  it  was  pretty  hard  to  make 
the  committee  believe  that  the  water-closets  and  privies  at  such 
buildings  could  be  kept  clean,  and  I  was  told  by  them  that  it  was 
no  use  to  try,  —  it  could  not  be  done.  I  suggested  to  them  to 
give  the  pupils  good  respectable  quarters  for  this  purpose,  and 
not  think  that  anything  was  good  enough  for  them,  because  they 
^ere  children.  I  am  pleased  to  say  that,  where  the  committees 
have  provided  nice  places  for  sanitary  purposes,  they  are  kept 
in  a  cleanly  condition,  and  seem  to  be  appreciated  by  the 
scholars. 

a 

Bradford  High  School  Building. — This  is  a  two-story  wooden 
building,  and  has  a  large  class  room  on  the  second  floor,  which 
is  used  by  the  high  school.  The  lower  floor  has  one  class  room 
and  two  recitation  rooms.  The  recitation  rooms  are  used  in  con- 
nection with  the  high  school,  on  the  upper  floor,  the  school  on  the 
lower  floor  being  a  primary  grade.  All  rooms  in  this  building 
were  heated  bv  stoves,  and  there  were  no  means  for  furnishing 
fresh  air  to  them  except  by  windows.  I  found  the  air  in  the  class 
rooms  very  foul,  especially  so  in  the  lower  room,  where  the  air 
space  was  much  smaller  than  it  was  in  the  higher  grade. 

Kimball  Street  School  Building,  Bradford.  —  Is  a  one-story, 
two-room  wooden  building,  heated  by  stoves-;  no  means  provided 
for  admitting  fresh  air,  except  windows.  The  rooms  are  31  by 
23  feet,  by  13  feet  6  inches  high,  and  contain  sixty  seats,  having 
an  air  space  of  160  cubic  feet  per  scholar.  Thus  it  will  be  seen 
that  sixty  little  boys  and  girls  were  confined  in  each  of  the  rooms 
in  this  building,  with  no  means  for  admitting  any  fresh  air  except 
by  windows.  I  say  little  boys  and  girls,  for  this  was  a  primary 
school,  and  when  the  windows  were  opened  some  of  these  little 
ones  got  an  objectionable  draught  upon  them  ;  and  I  saw  a  little 
girl  in  this  school  whose  head  was  as  bald  as  a  billiard  ball,  who, 
I  was  informed  by  the  teacher,  had  just  recovered  from  an  attack 
of  typhoid  fever,  and  must  have  been  very  sensitive  to  such 
draughts. 

There  are  many  simple  rules  of  health  violated  because  it  is 
considered  inconvenient  to  obey  them ;  but  it  is  the  violation  of 
these  same  simple  rules  that  burdens  life  with  that  greater  incon- 
venience,—  ill  health.    The  busy  man  will  find  that  it  takes  far 
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less  time  to  comply  with  hygienic  laws  than  it  does  to  suffer  the 
sickness  resulting  from  their  violation. 

But  I  am  happy  to  say  that  the  ventilation  has  been  improved 
in  this  building,  and  yet  the  system  was  not  completed  when  I 
last  visited  it.  The  system  adopted  is  one  that  we  are  familiar 
with,  and  we  predict  for  it  the  best  results.  I  ordered  additional 
means  for  ventilating  the  rooms  in  this  building,  and  improve- 
ments have  been  begun,  but  were  not  completed  when  I  last 
examined  it.  So  far  as  the  arrangements  had  been  completed, 
they  were  all  right.  Two  large  foul-air  flues  had  been  built  of 
brick,  and  they  contain  sufficient  ventilating  surface  to  produce 
good  ventilation  through  the  entire  building.  All  class  and  reci- 
tation rooms  have  been  connected  with  the  foul-air  flues,  and 
some  of  the  stoves  have  been  jacketed,  with  fresh-air  ducts  lead- 
ing to  the  stoves  ;  and,  when  the  system  is  completed,  it  cannot 
fail  to  give  good  results. 

Town  of  Bradford. — A  system  of  ventilation  has  been  intro- 
duced in  two  of  the  school  buildings  in  this  town,  which,  when 
completed,  cannot  fail  to  greatly  improve  the  condition  of  the 
air  in  the  class  and  recitation  rooms  of  these  buildings.  The 
system  adopted  is  not  an  experiment,  but  one  actually  in  use  in 
several  towns  and  cities,  and  giving  the  most  satisfactory  results. 

Amesbury.  —  This  town  has  improved  the  ventilation  in  five  of 
its  school-houses  during  the  past  year.  The  high  school  is  a  two- 
story  wooden  building,  containing  two  large  class  rooms  and  two 
recitation  rooms.  In  the  class  rooms  each  scholar  has  a  cubic  air 
space  of  217  feet.  The  building  is  heated  by  steam,  coils  of  pipe 
•running  around  three  sides  of  the  room.  There  was  no  way  of 
supplying  fresh  air  to  the  recitation  or  lower  class  rooms  except 
by  windows  ;  the  upper  class  room  had  openings  on  two  Bides 
of  the  room,  which  contained  in  the  aggregate  120  square  inches. 
These  openings  were  opposite  the  steam  coils,  and  the  air  becomes 
heated  by  contact  with  them.  The  upper  room,  when  inspected, 
contained  18  parts  of  carbonic  acid  gas  in  10,000  volumes  of  air. 
Wooden  ducts  were  provided  as  ventilators  in  this  building,  run- 
ning up  through  the  walls  to  the  attic,  and  then  running  hori- 
zontally, about  thirty  feet,  to  a  point  near  the  centre  of  the 
building,  and  then  perpendicular  through  the  roof.  When  tested, 
there  was  no  movement  of  air  in  them.  There  was  no  way  of 
ventilating  the  recitation  rooms  except  by  windows. 

Additional  ventilatiou  was  ordered,  and  a  system  of  ventilation 
has  been  put  in,  which,  when  completed,  will  give  good  results, 
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no  doubt.  A  foul-air  duct,  containing  nearly  nine  square  feet, 
has  been  put  in,  and  steam  pipes  have  been  so  arranged  as  to 
heat  the  air,  thus  creating  a  draught,  and  drawing  the  vitiated  air 
from  the  rooms.  The  fresh  air  is  supplied  to  class  and  recitation 
rooms  by  openings  in  the  walls,  opposite  the  steam  pipes,  so 
arranged  that  the  teacher  can  regulate  the  amount  of  fresh-air 
flow  from  the  inside,  as  more  might  be  furnished  than  could  be 
properly  warmed  by  the  pipes  on  windy  days. 

Owing  to  some  misunderstanding  between  the  committee  and 
the  contractors,  the  steam  had  not  been  applied  to  the  foul-air 
duct  in  the  manner  intended  ;  and,  when  I  examined  it,  a  correct 
estimate  of  the  amount  of  work  it  would  do  could  not  be 
obtained. 

Whittier  School,  Amesbury.  —  This  is  a  two-story,  four-room 
wooden  building  :  is  heated  bv  furnace.  It  gets  its  uame  from 
the  noted  poet,  John  G.  Whittier,  who  was  for  many  years  a 
resident  of  the  town.  Wooden  ventilators  were  provided  for  this 
building  when  it  was  built,  and  were,  no  doubt,  made  under  the 
impression  that  all  that  was  needed  was  to  make  a  hole,  call  it  a 
veutilator,  and  your  building  would  be  well  ventilated.  The  ducts 
were  small  and  crooked,  and  not  capable  of  doing  the  work 
needed,  even  if  they  had  been  supplied  with  mechanical  means  to 
force  the  air  through.  The  ventilation  in  this  school  has  been 
improved,  under  my  order,  by  the  addition  of  two  portable  fur- 
naces, to  heat  and  supply  pure  fresh  air  to  the  rooms.  The 
building  is  also  heated  by  furnace.  Extracting  flues  have  been 
put  in,  and  the  ventilation  has  been  much  improved.  When 
tested,  was  supplying  eighteen  cubic  feet  of  fresh  air  per  minute 
per  scholar.  The  air  after  nearly  a  three-hour  session,  with  win-* 
dows  all  closed,  contained  less  than  8  parts  of  carbonic  acid  gas 
in  10,000  volumes  of  air.  When  I  made  this  examination  of  the 
improved  ventilation,  the  weather  was  very  warm,  and  there  was 
but  a  small  amount  of  tire  in  the  furnaces.  In  colder  weather  I 
have  no  doubt  there  will  be  a  much  larger  amount  of  fresh  air 
furnished. 

The  Ferry  School  Building,  Amesbury  — A  two-story,  two-room 
wooden  building,  heated  by  stoves  ;  had  no  ventilation.  The  lower 
room  has  had  a  jacketed  stove  put  in,  and  furnished  with  a  fresh- 
air  supply,  which  adds  something  to  the  comfort  of  the  room. 
But  in  this  building,  as  in  the  Agassiz,  they  have  not  provided  a 
proper  foul-air  flue,  to  take  out  the  vitiated  air.  It  was  not  the 
intention  of  the  committee  to  leave  these  buildings  in  this  way, 
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as  they  informed  me  ;  but,  the  appropriations  having  given  out, 
or  rather  being  all  spent,  they  were  obliged  to  leave  them  in  this 
way  until  another  year. 

Agassiz  School  Building,  Amesbury. —  This  is  a  two-story, 
four-room  wooden  building,  and  now  there  are  but  two  rooms 
occupied,  one  on  the  ground  floor  and  one  in  the  second  story. 
These  rooms  are  heated  by  stoves,  and,  at  the  time  I  made  my 
inspection,  the  air  in  them  was  very  bad  ;  nevertheless,  the  win- 
dows were  dropped  at  the  top.  There  have  been  some  improve- 
ments made  since  I  inspected  it  and  issued  my  order  for  better 
ventilation.  A  jacketed  stove  has  been  put  in,  and  supplied  with 
fresh  air.  It  is  furnishing  a  certain  amount  of  fresh  air,  but  is 
not  doing  the  work  it  is  capable  of  doing,  on  account  of  there  not 
being  a  proper  foul-air  flue. 

The  Mann  School  Building,  Amesbury.  —  This  is  a  one-room 
wooden  building,  heated  by  stoves,  with  no  means  for  supplying 
fresh  air  except  by  windows.  This  school  has  a  seating  capacity 
of  sixty,  and  is  usually  full.  A  trap  in  the  centre  of  the  ceiling 
can  be  lifted,  to  take  off  the  hot  air.  I  have  now  described  to 
you  the  condition  this  building  was  in,  when  inspected  by  me,  so 
far  at  least  as  the  ventilation  was  concerned.  An  order  was  issued 
for  additional  means  for  ventilating  this  building,  and  has  been 
complied  with  in  the  following  manner  :  A  jacketed  stove  has 
been  put  in,  and  a  fresh-air  duct  furnishes  pure  air  for  the  room, 
which  is  warmed  by  coming  in  contact  with  the  stove  before  it 
circulates  in  the  room.  A  foul-air  duct  has  been  put  in.  to  draw 
out  the  vitiated  air.  The  system  had  not  been  completed  when  I 
made  my  last  visit  to  this  school,  but  was  working,  so  far  as  they 
had  been  able  to  complete  it.  The  jacketed  stove  was  furnishing 
considerable  fresh  air,  but  was  not  doing  the  work  it  would  do 
when  the  foul-air  duct  was  completed  and  famished  with  heat. 
The  teacher  thought  a  great  improvement  had  been  made,  and 
was  quite  well  pleased  with  the  results  already  obtained. 

Charles  Street  Parochial  School,  Neicburyport  — This  is  a  one- 
room  wooden  building,  owned  by  the  city,  and  was  formerly  used 
for  one  of  the  city  schools,  but  was  abandoned  some  years  since 
for  a  better  one,  and  is  now  rented  to  the  Catholic  s  for  one  of 
the  parochial  schools.  This  room  is  29  by  21  by  11  feet  high, 
and,  when  inspected,  one  hundred  and  forty-live  children  were 
attending  school  here,  each  scholar  having  but  4(5A  cubic  feet  of 
air  space.    The  sanitary  condition  of  this  school  was  rather  bad. 


112    UK  PORT  CHIEF  OF  DISTRICT  POLICE.  [Jim. 


I  issued  an  order  for  better  sanitary  appliances  and  ventilation, 
under  chapter  149,  Acts  of  1888  ;  and  when  I  called  there  recently 
I  found  the  sanitary  condition  somewhat  improved,  and  the  num- 
ber of  pupils  reduced  to  one  hundred.  The  room  now  contains 
more  than  double  the  number  it  ought  to ;  but,  as  it  had  been 
reduced  nearly  one-third,  I  considered  an  improvement  had  been 
made,  and  so  report  it. 

Johnson  School,  Newbury  port.  —  A  four-room,  two-story  brick 
building,  which  originally  contained  but  two  rooms  ;  but,  a  parti- 
tion having  been  put  through  the  centre  of  each  room,  it  now 
contains  two  rooms  on  each  floor,  which  are  heated  by  stoves, 
the  centre  partition  being  mostly  glass,  to  furnish  light  for  the 
desks  near  the  middle  of  the  building.  There  was  no  means  for 
ventilating  except  by  windows ;  and,  the  building  being  low 
studded,  but  a  small  amount  of  air  space  was  famished  per 
scholar.  The  sanitary  condition  of  the  school  was  rather  bad, 
the  effluvia  from  the  privies  being  very  perceptible  in  the  school- 
rooms, when  the  wind  was  in  the  direction  from  the  privies.  I 
ordered  new  privies  built,  and  ventilated  ;  a  new  vault  in  a  new 
place,  and  a  system  of  ventilation  for  the  school-rooms.  When 
visited  last,  the  order  had  been  complied  with,  so  far  as  the  sani- 
tary was  concerned  ;  a  new  vault  and  building  had  been  built, 
and  it  was  in  a  cleanly  state  and  free  from  the  bad  odors  of  the 
old  one. 

Kelly  School,  Newburyport.  —  This  is  an  eight-room,  two-story 
brick  building,  built  in  1872.  Three  brick  ventilating  ducts  were 
built  in  the  walls,  at  each  end  of  the  building,  two  of  which  were 
connected  with  the  roof  by  wooden  ducts  so  arranged  that  there 
are  two  right  angles  and  one  quarter  turn,  thus  creating  a  large 
amount  of  friction  ;  and,  considering  that  there  was  no  means  of 
heating  the  flues,  the  velocity  of  the  air  through  them  was  very 
small,  if  any.  Openings  into  the  ventilators  were  from  the  top  of 
the  room.  These  were  the  arrangements  for  ventilating  the  best 
school-house  in  the  city  of  Newburyport.  The  sanitary  conditions 
of  the  building  were  even  worse  than  the  ventilation.  A  well  had 
been  dug  in  the  bottom  of  the  cellar,  which  formerly  furnished 
water  for  the  scholars  ;  but,  on  account  of  the  bad  odor  emanating 
from  it,  was  filled  up  a  few  years  ago.  This,  in  connection  with 
the  fact  that  the  basement  had  never  been  whitewashed  since 
the  building  was  built  (as  I  was  informed),  produced  a  very 
disagreeable  smell  in  the  cellar.  All  the  girls  in  the  school  have 
to  go  through  this  cellar  to  reach  the  privies,  which  were  located 
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in  a  building  about  thirty  feet  from  the  school-house,  and  were 
in  a  very  bad  condition,  so  far  as  ventilation  was  concerned. 
This,  in  connection  with  the  fact  that  I  actually  found  "><)  parts 
of  carbonic  acid  gas  in  10,000  volumes  of  air,  in  some  parts  of 
the  cellar,  I  considered  sufficient  facts  for  me  to  issue  orders 
for  a  general  cleaning  up.  I  accordingly  issued  orders  to  have 
the  cellar  cleaned  and  whitewashed,  a  part  of  the  filling  taken 
out  of  the  well,  and  clean  gravel  put  in,  and  cemented  over 
the  top,  the  bottom  of  the  cellar  being  cemented,  with  the  ex- 
ception of  this  place.  A  system  of  ventilation  was  ordered  put 
in,  the  school-house  and  the  privies  cleaned  and  ventilated.  The 
cellar  has  been  cleaned  and  whitewashed,  the  well  cemented  over, 
and  now  is  in  a  fairly  good  condition.  Owing  to  some  misunder- 
standing among  the  public  property  committee,  the  order  for 
ventilation  in  the  school-house  has  not  been  complied  with.  The 
chairman  of  the  committee  informed  me,  when  I  last  saw  him,  that 
it  should  be. 

Inspector  Pope  reports  :  — 

Sir  :  —  In  the  matter  of  the  enforcement  of  the  laws  that  have 
been  in  my  charge  in  the  South-eastern  District,  I  have  the  honor 
to  report  the  following  :  — 

The  orders  I  have  found  it  necessary  to  give,  —  under  chapter 
426  of  the  Acts  of  1888,  "  An  Act  in  Relation  to  Ways  of  Egress 
and  Means  of  Escape  from  Fire  in  Certain  Buildings  ;  "  and  chap- 
ter 251  of  the  Acts  of  1883,  "  An  Act  to  Secure  Better  Provisions 
for  Escape  from  Hotels  and  Certain  Other  Buildings  in  Case  of 
Fire,"  —  have  been  in  most  cases  complied  with,  or  the  changes 
are  now  in  process  of  construction. 

Chapter  316  of  the  Acts  of  1888,  "An  Act  to  regulate  the 
Erection  and  Construction  of  Certain  Buildings,"  requires  that 
plans  of  the  proposed  building  shall  be  filed  with  this  department. 
This  has  been  done  in  but  few  cases,  and  most  of  the  plans  I  have 
been  able  to  obtain  are  of  buildings  which  were  partly  or  wholly 
completed,  and  the  plans  received  after  my  insistence  on  a  com- 
pliance with  the  law. 

Under  Chapter  £99  of  the  Acts  of  1888,  "  An  Act  providing  for 
the  Inspection  in  Certain  Cases  of  Buildings  and  Other  Structures 
alleged  to  be  Unsafe  or  Dangerous,"  there  have  been  four  com- 
plaints in  this  district,  viz.  :  the  Leslie  building,  Hyde  Park,  which 
was  .found  to  be  overloaded  on  the  third  floor,  and  the  excessive 
weight  was  by  order  of  this  department  immediately  removed  ; 
the  Armory  building,  in  Plymouth,  in  which  no  evidence  was 
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found  of  any  dangerous  weakness,  and  the  building  was  considered 
safe  for  the  number  of  people  that  could  properly  be  accommo- 
dated therein,  and  so  reported;  the  Ames  school-house,  in  Ded- 
ham,  which  was  found  to  be  safe,  and  so  reported  ;  the  Hancock 
Hall,  in  Quincy,  in  which  case  this  department  recommended  that 
the  floor  be  levelled  up  and  properly  supported  where  necessary. 

Chapter  149  of  the  Acts  of  1888  is  "An  Act  to  cause  Proper 
Sanitary  Provisions  and  Proper  Ventilation  in  Public  Buildings 
and  School-houses."  In  the  matter  of  ventilation  of  school- 
houses,  while  I  have  not  been  able  in  this  district  to  obtain  the 
results  desired,  still,  there  have  been  some  buildings  greatly  im- 
proved, and  quite  a  number  are  now  in  process  of  construction, 
both  new  buildings  and  those  wherein  changes  are  being  made. 
I  find,  to  make  even  the  improvements  that  have  been  made, 
effective,  it  will  need  further  information  and  instruction  on  the 
part  of  the  janitors,  and  in  some  cases  even  the  teachers.  Many 
janitors  seem  to  have  an  idea  that  their  only  duty  is  to  burn  as 
little  coal  as  possible,  and  consequently  attempt  to  take  the  air 
from  the  cellar  instead  of  from  outdoors,  on  the  basis  of  being 
able  to  heat  it  easier.  In  some  buildings  the  furnaces  are  so  con- 
structed as  to  take  a  large  amount  of  air  from  the  cellar,  and 
some  even  have  no  cold-air  boxes  at  all,  but  rely  entirely  on  the 
cellar  for  the  fresh  air  they  heat. 

From  the  experience  I  have  had  in  the  matter,  I  am  of  the 
opinion  that  the  best  results  will  be  obtained  where  the  fresh  air 
is  brought  into  the  room  on  the  warm  side  at  a  distance  of  seven 
to  eight  feet  from  the  floor,  and  where  the  foul  or  used-up  air  is 
taken  out  near  the  same  location  at  or  near  the  floor  line.  I  am 
also  of  the  opinion  that  better  results  will  be  given  by  heating  a 
large  amount  of  fresh  air  to  a  low  temperature  and  with  little 
extra  cost  of  fuel,  than  to  heat  a  small  amount  of  air  to  a  high 
temperature,  thereby  burning  the  life  out  of  it.  In  the  advice  I 
have  given,  I  have  based  it  on  these  opinions.  I  also  am  confi- 
dent that  the  supply  pipes  should  be  without  closing  resisters,  but 
should  be  connected  with  the  cold-air  supply  in  such  a  manner 
that  the  teacher  could,  with  a  cord  or  chain  attached  to  a  damper, 
control  the  temperature  of  the  air  admitted,  but  in  no  case  be 
able  to  cut  off  the  supply. 

Centre  School,  Norfolk.  — This  is  a  two-story,  two-room  wooden 
building,  built  a  number  of  years  ago,  one  story  high,  and  this 
season  raised,  and  another  story  and  a  high  basement  added. 
At  the  suggestion  of  this  department,  a  stack  2  by  3  feet  was 
built,  and  the  smoke  pipe  carried  up  in  it.    Arrangements  have 
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been  made  to  have  a  small  stove  in  the  lower  portion  of  the  stack, 
to  create  a  draught.  The  ventilator  pipes,  23  inches  in  diameter, 
lead  from  each  room  near  the  floor  line  to  the  base  of  the  stack, 
entering  below  the  stove.  At  the  time  of  examining  the  building, 
the  results  were  not  as  good  as  desired,  there  not  being  suitable 
means  of  introducing  fresh  air. 

Park  School,  Stoughton.  —  This  is  an  old-fashioned,  one-room 
building,  and,  when  inspected  in  March  last,  the  only  means  of 
obtaining  fresh  air  was  by  the  wiudows,  and  the  means  of  carry- 
ing out  the  foul  air  was  a  hole  in  the  ceiling.  In  this  building 
the  ventilation  was  ordered  improved,  and  the  following  changes 
have  been  made  :  a  jacketed  stove  has  been  put  into  the  room, 
taking  air  from  outside  through  an  opening  having  an  area  of  3} 
square  feet ;  this  air  duct  is  controlled  by  the  teacher.  A  stack 
has  been  built  at  the  rear  of  the  room,  having  a  small  stove  in  it 
above  the  inlets,  which  have  an  area  of  about  three  square  feet. 
The  results  in  this  building,  while  showing  a  great  improvement 
over  the  inspection  in  March,  and  the  air  not  in  a  very  bad  condi- 
tion, might  have  been  much  better  had  a  fire  been  kept  in  the 
small  stove  in  the  stack. 

West  School,  Milton. — This  is  a  two-story,  two-room  wooden 
building,  and,  when  inspected  in  February  last,  both  rooms  were 
ventilated  into  a  flue  of  the  chimney  ;  also  ceiling  ventilation  in 
the  upper  room.  They  were  heated  by  an  ordinary  furnace,  over- 
heating a  small  amount  of  air.  The  most  of  the  air  received  was 
by  the  use  of  window  boards.  An  order  was  issued  for  addi- 
tional ventilation  ;  and  changes  were  made  in  the  ventilating  shaft, 
and  a  stove  added,  to  create  a  draught.  The  fresh  air  is  now  sup- 
plied to  this  building  by  a  Hygeian  heater,  the  construction  of 
which  has  been  somewhat  changed  or  added  to  by  carrying  the 
cold-air  box  along  the  top  of  the  furnace,  and  connecting  it 
directly  with  the  hot-air  supply  to  each  room  ;  so  that  the  teacher 
may  have  control  of  the  temperature,  by  the  aid  of  a  damper 
connected  with  a  chain  near  the  desk.  The  damper  merely  gives 
either  hot  or  cold  air,  as  desired  ;  but  the  supply  is  not  cut  off. 

The  South  school  and  the  East  school  in  Milton  have  been 
improved  in  a  lik^e  manner. 

Inspector  Moore  reports  :  — 

Sir:  —  In  the  matter  of  ventilation  of  school-houses,  we  have 
had  to  contend  with  many  obstacles,  the  chief  of  which  has  been 
a  neglect  of  appropriating  sufficient  money  to  meet  the  require- 
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ments  of  good  ventilation  in  the  several  towns.  In  a  Dumber  of 
towns  small  appropriations  have  been  made  for  temporary  relief, 
and  with  the  understanding  that  another  year  appropriations  will 
be  made  for  introducing  suitable  systems  of  ventilation.  The 
town  authorities  seem  to  have  begun  to  realize  the  necessity  of 
providing  suitable  ventilation  for  the  school  buildings,  and  without 
doubt  another  year  some  extensive  improvements  will  be  made. 

High  School  Building,  Marlborough. — This  is  a  three-story 
wooden  building.  Extensive  alterations  have  been  made  in  the 
interior  arrangements,  and  the  Sraead  system  of  heating,  ventila- 
ting and  sanitary  closets  has  been  put  in.  A  test  of  the  air  in 
this  building  showed  from  20  to  22  feet  of  air  per  scholar  supplied 
each  minute,  and  as  low  as  8.3  parts  of  carbonic  acid  in  10,000 
volumes  of  air. 

Lokerville  School-house,  South  Framingham.  —  This  is  a  new, 
one-story,  two-room  wooden  building,  with  basement.  One  room  is 
unoccupied.  Is  ventilated  by  the  Ruttan-Smead  system,  and 
with  that  system  of  sanitary  closets.  The  room  in  use  is  provided 
with  forty-one  seats,  and  the  attendance  is  thirty-eight.  A  test 
of  the  air,  made  just  before  the  close  of  school,  at  noon,  showed 
but  6.6  parts  of  carbonic  acid  in  10,000.  A  test  of  the  quantity 
of  air  supplied  showed  25  cubic  feet  of  air  per  minute  for  each 
scholar,  with  the  temperature  at  65  degrees. 

New  High  School  Building,  Hopedale. — This  is  a  new,  two- 
story  wooden  building,  and  has  been  furnished  with  the  Ruttan- 
Smead  (under  floor)  system  of  heating,  ventilation  and  sanitary. 

No.  1  School-house,  Hopkinton.  —  This  is  a  two-story,  four- 
room  wooden  building.  In  the  lower  northerly  room  a  Fuller  & 
Warren  jacketed  stove  has  been  provided,  and  an  additional  brick 
flue  has  been  opened  for  ventilation.  In  the  upper  northerly  room 
a  similar  stove  has  been  provided,  and  a  twenty-six-inch  galvan- 
ized iron  pipe,  extending  up  through  the  roof,  with  a  top  ventila- 
tor, has  been  put  in.  In  the  two  southerly  rooms  window  venti- 
lation has  been  provided. 

Inspector  White  reports  :  — 

Sir  :  —  In  approaching  the  close  of  my  work  for  the  year  1889, 
I  have  the  honor  to  report  continued  progress  in  the  effectiveness 
of  all  the  laws,  relating  to  the  inspection  of  factories  and  public 
buildings,  committed  to  me  to  enforce.    The  more  these  laws  are 
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considered  by  the  people,  and  the  more  their  beneficial  opera- 
tion is  seen,  Jihe  stronger  public  opinion  becomes  in  their 
favor. 

One  of  the  acts  of  the  year  1888,  chapter  316,  requires  that 
plans  of  all  buildings  enumerated  in  that  act  shall  be  submitted  to 
the  State  inspector  before  construction.  This  act  met  at  first 
with  some  opposition,  principally  from  architects,  who  supposed 
it  would  entail  a  burden  upon  them  in  preparing  the  plans ;  and 
from  superintendents  of  buildings  and  local  committees,  who 
seemed  to  think  it  would  in  some  way  conflict  with  their  duties 
or  with  the  local  ordinances.  When  the  architects  came  to  under- 
stand that  all  the  plans  required  were  such  as  would  show  the  ways 
of  egress  and  means  to  prevent  the  spread  of  fire,  they  generally 
cheerfully  acceded  to  the  requirements  of  the  law  :  and  when  the 
local  authorities  came  to  see  that  the  State  was  assuming  no  more 
power  under  thi6  law  than  it  had  assumed  for  many  years  under 
other  statutes,  and  that  no  interference  with  local  ordinances  was 
intended,  or  even  possible,  under  the  new  statute,  they  soon 
became  reconciled  to  its  operation. 

As  I  understand  the  law,  its  object  is  to  protect  the  lives  of  the 
occupants  of  all  buildings  coming  under  its  provisions,  and  that 
it  in  no  way  conflicts  with  or  supersedes  any  local  ordinance  for 
that  purpose.  If  the  plans  and  specifications  show  that  sufficient 
provision  is  to  be  made  to  protect  the  inmates  from  fire,  the  State 
inspector  requires  nothing  further,  aud  he  has  no  power  and  no 
disposition  to  in  any  way  interfere  with  the  local  regulations  as  to 
the  construction  of  the  building. 

"  An  ounce  of  prevention  is  worth  a  pound  of  cure,"  in  this 
matter  as  in  others  ;  and  many  times  a  slight  change  in  a  building, 
which  can  be  made  without  expense  during  its  construction,  will 
save  many  dollars  that  would  have  to  be  expended  to  render  it  safe 
after  it  is  completed. 

No  ordinance  or  law  that  can  be  framed  will  fit  every  case. 
Much  must  necessarily  be  left  to  the  discretion  of  the  inspector : 
and  here  is  where  the  work  of  the  State  inspector  is  valuable,  as 
h'e  is  invested  by  the  statute  with  large  discretionary  power.  The 
local  ordinances  are  generally  arbitary  in  their  provisions,  and  give 
the  inspector,  if  there  is  one,  very  little  discretionary  power  ;  and 
I  have  frequently  made  requirements  or  suggestions  as  to  means 
of  securing  safety  from  fire  which  were  perfectly  satisfactory  to 
the  owners  of  the  buildings,  and  which  would  have  probably  been 
made  by  the  local  iuspector,  if  he  had  been  invested  with  the 
authority  to  do  so. 

In  enforcing  the  provisions  of  chapter  426,  Acts  of  1888,  which 
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applies  mainly  to  buildings  already  constructed,  I  have  experi- 
enced very  little  opposition.  Every  order  that  I  have  given  under 
that  law,  except  one,  has  been  complied  with,  or  I  have  the  assur- 
ance of  the  parties  interested  that  they  will  comply  as  soon  as 
possible.  At  first  some  of  the  owners  of  buildings  thought  that  the 
new  law  was  too  stringent  in  its  provisions;  but  a  more  careful 
examination  soon  convinced  them  that  the  main  difference  between 
this  act  and  the  laws  which  it  superseded  lies  in  the  increased 
responsibility  imposed  upon  the  inspector.  The  certificate  which 
the  inspector  is  required  to  issue  for  every  building  which  is  found 
to  conform  to  the  provisions  of  the  act,  is  held  to  be  conclusive 
evidence  that  the  owner  has  complied  with  such  provisions  ;  and 
would  therefore  seem  to  effectually  protect  him  against  all  suits 
brought  in  consequence  of  injuries  sustained  in  any  such  building. 

A  large  portion  of  my  time  during  the  year  past  has  been  de- 
voted to  the  examination  of  school-houses,  as  to  their  sanitary 
condition  and  means  of  ventilation  ;  and  in  nothing  connected 
with  such  buildings  in  this  State  is  there  greater  room  for  improve- 
ment. The  law  in  regard  to  sanitary  appliances,  whether  wholly 
eflieient  or  not,  is  very  explicit.  There  must  be  no  odor  in  the 
building  arising  from  any  such  cause.  There  may,  of  course, 
exist  an  unhealthy  condition  in  a  building,  without  perceptible 
odor ;  but,  if  such  odor  is  present,  the  duty  of  the  inspector  is 
clear. 

The  provision  as  to  the  ventilation  of  the  rooms  is  not  so  clear. 
The  air  must  not  become  so  exhausted  as  to  be  injurious  to  the 
health  of  the  children.  It  is  generally  admitted  that  impure  air 
may  be  injurious  to  health  ;  the  only  question  is  as  to  the  extent 
of  impurity  which  is  to  be  considered  dangerous.  The  consensus 
of  opinion  of  the  best  authorities  appears  to  be,  that,  if  carbonic 
acid  is  found  in  the  air  of  a  school-room  to  the  extent  of  .0008  of 
its  volume,  it  indicates  a  condition  of  that  air  that  may  render  it 
unfit  for  respiration  ;  and  the  opinion  seems  to  be  equally  well 
founded,  that  it  will  require  a  supply  of  fresh  air  of  from  thirty 
to  fifty  cubic  feet  per  minute  for  each  person,  — dependent  on  the 
perfection  of  the  circulation  secured,  —  to  keep  the  carbonic  acid 
down  to  the  required  minimum.  In  my  examinations  I  have  fre- 
quently found  the  air  supply  very  deficient,  in  many  cases  not 
more  than  five  or  eight  cubic  feet  per  minute  for  each  scholar  ;  and 
the  increment  of  carbonic  acid  very  great,  the  amount  in  the 
school-rooms  being  sometimes  eight  times  that  contained  in  the 
outside  air. 

The  greatest  opposition  to  better  means  of  ventilation  in  our 
school  buildings  seems  to  come  from  an  exaggerated  idea  of  its 
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cost.  Many  people  think  that,  if  we  are  to  provide  for  two  thou- 
sand cubic  feet  of  air  per  hour  for  each  pupil,  instead  of  five  hun- 
dred feet,  it  will  cost  four  times  as  much  to  do  it.  As  a  matter  of 
fact,  some  of  the  best  authorities  on  -heating  that  I  have  been  able 
to  consult,  say  that  the  cost  will  be  little,  if  any,  greater. 

Up  to  the  time  of  the  passage  of  the  present  law,  very  little 
attention  had  been  paid  to  ventilation  in  our  school-houses.  The 
great  object  sought  was  to  heat  them  as  cheaply  as  possible.  I 
have  known  of  many  cases  where  heating  by  steam  by  the  "  in- 
direct method,"  which  did  furnish  some  air  for  the  children,  has 
been  abandoned  for  the  direct  method,  which  was  supposed  to  be 
cheaper  because  it  warmed  the  same  air  over  again,  instead  of 
letting  in  a  fresh  supply  from  the  outside.  Whenever  there  has 
been  a  demand  for  anything  new,  Yankee  ingenuity  has  generally 
tyeen  able  to  supply  the  want;  and  I  venture  to  predict  that,  if  the 
present  law  continues  in  force,  new  and  improved  appliances  will 
be  devised,  by  which  two  thousand  or  even  three  thousand  cubic 
feet  of  air  can  be  heated  and  distributed  in  a  building  for  less 
than  it  now  costs,  by  most  of  the  methods  in  use,  to  heat  one 
thousand  feet.  In  fact,  there  are  scores  of  buildings  in  which  it 
would  be  positive  economy  to  take  out  the  present  heating  appa- 
ratus, and  substitute  improved  appliances,  which  would  furnish  a 
much  greater  amouut  of  air. 

I  subjoin  a  detailed  report  in  regard  to  the  improvements  made 
in  several  of  the  school  buildings  in  my  district  during  the  past 
year,  selecting  only  such  as  I  deem  may  be  of  public  interest,  by 
reason  of  the  methods  employed  or  the  results  attained. 

High  School,  Concord. — This  is  a  two-story  frame  building, 
provided  with  the  Smead  system  of  heating  and  ventilation,  and 
dry  closets.  The  inspection  of  this  building  was  made  under  very 
favorable  circumstances  to  secure  good  results  ;  and,  as  will  be 
seen,  the  showing  was  very  satisfactory.  In  two  rooms  the  aver- 
age amouut  of  air  supplied  was  found  to  be  a  little  over  thirty  feet 
per  minute  to  each  scholar,  there  being  forty-two  pupils  present  in 
each  room  at  the  time  of  inspection.  The  tests  for  carbonic  acid 
showed  an  average  of  5. Go  parts  in  10,000.  The  sanitary  provi- 
sions seem  to  be  excellent. 

Peabody  School,  Cambridge. — This  is  a  new  three-story  brick 
building,  heated  and  ventilated  by  the  Smead  Company,  and  pro- 
vided with  their  system  of  dry  closets.  The  sanitary  appliances 
were  working  well.  There  were  about  forty  pupils  present  in  each 
of  the  rooms  inspected,  and  the  amount  of  fresh  air  supplied  from 
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the  furnaces  was  found  to  average  33£  cubic  feet  for  each  scholar 
per  minute.  The  tests  for  carbonic  acid  were  made  within  a  few 
minutes  of  the  close  of  the  school,  and  the  windows  had  not  been 
opened  during  the  session.  .The  average  of  the  tests  shows  7.7 
parts  of  carbonic  acid  in  10,000  parts  of  air. 

Varnum  School,  Lowell.  —  This  is  an  old,  two-story  brick  build- 
ing, of  eight  rooms,  with  an  annex  of  two  rooms.  At  the  time 
of  my  first  inspection,  I  found  good-sized  ventilating  flues  in  the 
annex,  which  were  doing  at  that  time  fair  work  ;  the  carbonic  acid 
found  being  10  parts  in  10,000.  The  old  rooms  were  bad,  and  better 
means  of  ventilation  were  required  by  me.  A  change  was  made 
from  the  direct  steam  to  indirect  method  of  heating,  and  galvan- 
ized iron  pipes,  24  inches  in  diameter,  were  put  in  from  each  room, 
leading  to  a  ventilator  on  the  roof.  These  pipes  are  heated  by 
steam  pipes  running  from  the  bottom  of  each  flue  to  about  five 
feet  above  the  attic  floor.  Gas  burners  are  also  put  in,  to  heat 
the  pipes  when  there  is  no  steam  on.  A  test  was  made,  October 
24,  with  the  following  results,  being  an  average  of  the  rooms 
tested.  Weather,  fair ;  temperature  outside,  42  degrees ;  in 
rooms,  71  degrees;  velocity  in  outlets,  512  feet  per  minute;- 
pupils  present,  forty-seven  ;  cubic  feet  of  air  extracted,  34||  per 
minute  for  each  pupil ;  average  of  the  tests  for  carbonic  acid, 
showed  8.3  parts  in  10,000.  The  temperature  of  the  air  at  the 
breathing  line  was  remarkably  even,  only  varying  half  a  degree 
in  different  parts  of  the  room.  The  windows  in  the  recently  ven- 
tilated portion  of  the  building  are  not  used  at  all  for  ventilation, 
and,  at  the  time  of  testing  the  air  for  carbonic  acid,  which  was 
but  a  few  minutes  before  closing  the  school,  had  not  been  open 
during  the  session.  This  building  was  ventilated  under  the  direc- 
tion of  Mr.  G.  T.  Woodward,  superintendent  of  buildiugs  in 
Lowell.  Some  changes,  which  might  easily  be  made  in  adapting 
this  method  to  another  building,  would,  in  my  judgment,  tend  to 
produce  still  better  results. 

Charles  Street  Training  School,  Lowell.  —  This  is  a  two-story 
frame  building  of  seven  rooms.  It  is  heated  by  steam  and  venti- 
lated by  galvanized  iron  ducts,  24  by  26  inches,  heated  by  gas 
burners,  and  converging  into  a  central  shaft  in  the  attic.  The  air 
supply  in  the  rooms  tested  was  found  to  be  20  cubic  feet  per 
minute  for  each  pupil.  The  test  for  carbonic  acid  showred  10  parts 
in  10,000.  I  think,  by  slight  changes,  which  can  be  easily  made, 
that  very  good  results  can  be  attained  in  this  building. 
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Edson  School,  Lowell. — This  is  an  old  brick  building  of  ten 
rooms.  The  means  of  ventilation  are  wholly  inadequate  ;  and,  at 
the  time  of  my  first  inspection,  the  sanitary  arrangements  in  the 
basement  were  offensive.  The  arrangements  for  improving  the 
ventilation  of  the  rooms  are  not  yet  completed,  but  the  water-closets 
have  been  ventilated  in  a  way  that  promises  to  obviate  all  trouble 
from  them  in  the  future;  and,  as  I  have  found  a  great  many 
failures  in  the  attempts  to  ventilate  such  appliances,  I  give  a 
description  of  this  one.  The  closets  are  on  the  girls'  side,  and 
consist  of  a  long  row  of  seats  over  an  iron  sluice  or  flushing  vault. 
A  galvanized  iron  ventilating  pipe  has  been  put  in,  leading  from 
about  the  centre  of  this  vault  to  a  ventilator  on  the  roof.  This 
pipe  is  12  by  36  inches  in  area,  and  is  heated  by  six  Bunsen  gas 
burners,  arranged  just  above  the  opening  over  the  vault.  The  re- 
sult is  perfect  ventilation,  and  the  absence  of  all  odor  in  the  room. 

Prescott  School,  Somerville.  —  This  is  an  old  brick  building 
containing  twelve  school-rooms,  and,  at  the  time  of  my  inspection 
in  February  last,  was  heated  by  steam  on  the  direct  system.  The 
ventilation  was  very  bad,  the  tests  for  carbonic  acid  showing  an 
average  of  22  parts  in  10,000  in  the  rooms  ;  and  a  notice  was  sent 
by  me  requiring  better  means  of  ventilation.  A  new  system  of 
ventilation  and  a  separate  system  of  heating  by  indirect  steam  has 
been  put  in,  by  Mr.  A.  A.  Sanborn  of  Somerville.  The  ventilat- 
ing flues  are  of  galvanized  iron,  two  from  each  room,  16  inches  in 
diameter,  and  converging  in  the  attic  into  iron  shafts,  4  feet  in 
diameter,  extending  through  the  roof  and  capped  with  an  Emerson 
ventilator.  There  are  four  of  these  central  shafts  in  all,  and  in 
each  one  there  is  a  coil  of  steam  pipe  above  the  openings  of  the 
ventilating  pipes.  There  are  to  be  two  indirect  steam  inlets,  16 
inches  in  diameter,  in  each  room  ;  but,  owing  to  a  fear  that  the 
heating  power  is  insufficient,  only  one  has  been  put  in.  The  last 
inspection  was  made  on  a  very  mild  day,  and  under  rather  unfavor- 
able circumstances  to  secure  good  results  ;  but  there  was  found  to 
be  a  great  improvement  in  the  rooms  over  last  winter's  inspection, 
the  average  of  four  tests  for  carbonic  acid  showing  10.2.")  parts  in 
10,000  in  the  same  rooms  where  22  parts  in  10,000  were  found 
last  February.  Of  course  better  results  may  be  expected  when 
the  system  is  completed. 

Belmont  School,  Maiden.  — This  is  a  new  brick  building  of  eight 
rooms;  and  the  heating,  ventilating  and  sanitary  appliances  were 
put  in  by  the  Fuller  &  Warren  C  ompany.    The  examination  of 
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two  rooms,  made  by  me  November  27,  showed  the  following  re- 
sults :  Temperature  of  rooms,  72  degrees ;  average  temperature  of 
air  at  inlets,  125  degrees;  average  supply  of  air  from  inlets,  31£ 
cubic  feet  per  minute  for  each  pupil  present ;  average  amount  of 
air  extracted  from  the  rooms  by  the  ventilating  flues,  1 7  cubic  feet 
per  minute  for  each  pupil  present.  Four  tests  were  made  for 
carbonic  acid,  two  in  each  room,  the  doors  and  windows  having 
been  closed  for  thirty  minutes  in  each  case  before  making  the  test. 
The  result  showed  a  rather  large  increment  of  carbonic  acid,  the 
average  of  the  tests  giving  11.3  parts  in  10,000  of  air.  I  attribute 
this  result  in  this  case  almost  entirely  to  the  inefficiency  of  the 
extraction  flues,  as  the  supply  of  air  from  the  furnaces  was  suf- 
ficient to  keep  the  carbonic  acid  down  to  at  most  8  parts  in  10,000, 
with  proper  circulation  of  air  through  the  rooms. 

High  School,  Waltham. — This  is  a  three-story  frame  building, 
and,  at  the  time  of  my  first  inspection,  was  heated  by  furnaces, 
and  but  poorly  ventilated.  There  were  ventilating  ducts  in  each 
comer  of  the  main  room  on  second  floor;  but,  as  there  was  no 
heat  in  the  ducts,  the  exhaust  was  very  inefficient.  The  furnaces 
have  been  taken  out  and  an  indirect  steam  system  substituted-; 
and  hot  air  or  steam  pipes  have  been  put  in  to  heat  the  ventilating 
flues.  There  are  one  hundred  and  thirty-five  seats  in  the  large 
school-room,  and  an  average  of  sixty  pupils  present.  At  the  time  of 
my  last  inspection,  I  found  the  extraction  flues  were  taking  out 
2,640  cubic  feet  of  air  per  minute,  or  44  feet  per  minute  for  each 
of  sixty  pupils.  The  day  was  a  mild  one,  and  the  heat  was  shut 
off  from  most  of  the  hot-air  inlets.  After  closing  the  windows 
and  doors  for  half  an  hour,  the  test  for  carbonic  acid  showed  6.6 
parts  in  10,000,  only  forty-five  pupils  being  present.  The  great 
defect  in  the  ventilation  of  this  building  is  the  failure  to  supply 
mixing  valves  so  that  the  temperature  might  be  controllable  with- 
out shutting  off  the  steam  from  the  radiators. 


Mayor's  Office.  City  Hall. 
Chelsea,  Nov.  21,  1889. 

Rufus  R.  Wade,  Esq ,  Chief  of  Mass.  District  Police. 

Dear  Sir:  —  The  subject  of  ventilation  of  school  buildings  in 
this  city  has  this  year  received,  on  the  part  of  the  city  council,  a 
good  deal  of  care  and  consideration.  The  people  of  Chelsea  take 
pride  in  their  public  schools,  and  the  educational  advantages  are 
supplemented  with  convenient  and  comfortable  quarters  for  teach- 
ers and  scholars.  We  have  not  only  a  desire  to  respect  and  obey 
the  laws  of  the  Commonwealth,  but  when  those  laws  are  consistent 
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with  the  physical  development  and  comfort  of  teachers  and  chil- 
dren, it  becomes  a  pleasure  to  enforce  their  strict  observance. 

The  condition  of  our  twelve  school  buildings,  with  one  or  two 
exceptions,  as  relates  to  ventilation,  are  excellent,  and  have  been 
made  so  within  the  last  two  years,  in  conformity  to  the  law  passed 
by  the  Legislature  of  the  year  1888.  Thus  the  wise  suggestions 
emanating  from  your  office  have  received  favorable  consideration, 
much  to  the  satisfaction  of  officials,  teachers  and  pupils  ;  and  there 
are  but  few,  if  any,  school-rooms  in  the  city  that  do  not  admit  a 
sufficient  number  of  cubic  feet  of  air  per  minute  per  scholar. 

Special  changes  have  been  made  in  several  buildings  at  a  moder- 
ate cost,  as  compared  with  the  results  attained.  Considerable 
money  has  been  expended  in  remodelling  our  school  buildings  ; 
but  the  greater  portion  of  the  expenditures  were  necessary,  as  the 
buildings  were  not  in  good  condition. 

The  Shurtleff  grammar  school  building  has  been  enlarged  several 
rooms,  now  numbering  sixteen,  with  large  hall ;  the  improvements 
being  commenced  before  the  passage  of  the  lawT  relating  to  venti- 
lation, but  were  completed  after  the  passage  of  the  law.  In 
this  building  has  been  introduced  the  Smead  system  of  heating 
and  ventilating.  The  contract  required  20  cubic  feet  of  air  per 
minute,  for  each  of  fifty-six  pupils  per  room.  This  requirement 
has  been  met.  The  foul  air,  by  this  system,  is  conducted  to  the 
basement  and  disperses  in  the  closets,  drying  up  the  excrement  in 
a  most  satisfactory  manner. 

In  the  Carter  school  during  the  past  summer  there  has  been 
placed  the  Fuller  &  Warren  heating  and  ventilating  system.  The 
contract  called  for  30  cubic  feet  of  air  per  scholar  per  minute, 
sixty  scholars  to  a  room.  This  has  proved  most  satisfactory,  the 
amount  of  35  cubic  feet  of  air  per  minute,  per  scholar,  by  actual 
test,  being  supplied  in  some  of  the  rooni6,  while  in  others  it  ranges 
from  that  number  to  19,  the  average  being  fully  30.  This  same 
building  for  several  years  furnished  only  about  3  and  4  cubic  feet 
of  air  per  minute  per  scholar. 

In  the  two  buildings  above  referred  to  the  committee  on  public 
property  made  a  chemical  test,  the  work  being  performed  by  Prof. 
William  B.  Hills  of  the  chemical  department  of  the  Harvard 
Medical  School.  In  the  Shurtleff  building  the  result  of  the  de- 
termination of  carbonic  acid  in  the  air  was  found,  at  the  centre 
of  the  room,  to  be  14.36  parts  in  10,000;  while  at  the  ventilator 
it  was  16.53  parts  in  10,000.  In  the  Carter  school  building  car- 
bonic acid  was  found  at  the  centre  of  the  room  to  be  8.63  parts  in 
10,000,  and  at  the  ventilator  9.08  parts  in  10,000. 

Other  school  buildings  in  the  city  are  greatly  improved,  and  it 
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has  been  found  quite  inexpensive  to  make  good  ventilation  ;  and 
I  would  call  your  attention  to  one  instance.  The  Broadway  school 
building  is  a  wooden  structure  of  four  rooms,  being  built  a  few 
years  ago,  and  there  was  no  ventilation  except  what  was  received 
through  the  windows  and  doors.  The  building  was  heated  by 
steam  ;  and  the  superintendent  of  buildings,  with  an  outlay  of 
$450,  ventilated  this  building  satisfactory  to  your  officers,  by  put- 
ting in  a  steam  radiator  of  100  feet  heating  surface,  encased  in  a 
sheet-iron  box,  with  an  opening  for  fresh  air  of  an  area  of  340 
inches  net.  We  have  now  an  average  of  25  cubic  feet  of  air  per 
scholar  per  minute,  and  the  amount  of  carbonic  acid  compares 
favorably  with  the  more  expensive  systems.  Further  improve- 
ments will  be  made  along  this  line,  as  we  believe  it  conducive  to 
the  health  of  teachers  and  pupils.  A  wholesome  and  beneficial 
law,  it  should  be  respected  and  complied  with  throughout  the 
Commonwealth. 

Yours  respectfully, 

Arthur  B.  Champltn,  Mayor. 


«  Newtonville,  Mass.,  Nov.  27,  1889. 

Mr.  Rous  R.  A\  ade. 

Dear  Sir  :  —  The  law  providing  for  the  appointment  of  State 
inspectors  of  public  buildings  and  school-houses  is,  in  my  judg- 
ment, a  wise  and  beneficent  one.  It  clothes  the  inspectors  with 
authority  to  require  that  all  school  buildings  shall  be  provided  with 
proper  means  of  heating,  ventilation  and  drainage,  and  thus  se- 
cures to  their  occupants  health  and  safety.  This  authority  may 
seem  to  some  to  be  too  great ;  but  it  should  be  borne  in  mind  that 
the  law  imposes  upon  the  inspectors  grave  responsibilities,  and 
that  authority  should  always  be  commensurate  with  responsibility. 
In  my  judgment,  the  law  should  be  strengthened  rather  than  weak- 
ened. Allow  me  to  congratulate  you  upon  your  successful  execu- 
tion of  the  law.  Under  the  advice  and  direction  of  the  able 
assistants  to  whom  you  have  entrusted  the  delicate  and  difficult 
task  of  supervising  the  details  of  the  work,  much  has  been  accom- 
plished in  the  school  buildings  of  Newton  in  the  direction  of 
improved  sanitation.  Furthermore,  it  is  believed  that  the  improve- 
ments have  been  judiciously  and  economically  made,  and  that  they 
will  prove  a  permanent  benefit. 

I  believe  that  the  highest  good  of  the  schools  of  the  Common- 
wealth demand  a  vigorous  enforcement  of  the  law. 


Respectfully  yours, 


Thomas  Emerson, 

Superintendent  of  Schools. 
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Systems  and  Methods  of  Ventilation. 
The  question  has  so  frequently  been  asked  during  the  past 
year,  as  to  the  several  methods  or  systems  which  have  been 
applied  to  school-houses  and  other  public  buildings,  that 
I  have  thought  it  proper  to  print  a  description  of  some 
of  the  appliances  that  have  shown  good  results,  and  that 
have  been  accepted  by  this  department.  I  have  previously 
stated  in  this  report  that  we  have  no  special  system  to  advo- 
cate, and  have  approved  of  those  only,  which,  after  careful 
tests,  have  been  found  to  meet  the  requirements  of  the 
statute. 

Jacketed  Stoves. 
In  the  enforcement  of  chapter  149,  Acts  of  1888,  I  find 
by  the  reports  of  the  inspectors  that  most  of  the  school- 
rooms outside  of  our  large  cities  are  heated  by  stoves,  and 
that  any  special  system  requiring  heated  flues  is  not  appli- 
cable. To  arrive  at  some  conclusion  as  to  what  system  could 
be  recommended  for  this  class  of  school-rooms  has  been  the 
subject  of  careful  consideration,  and  it  has  been  found  that 
the  best  means  thus  far  devised  for  ventilating  rooms  heated 
by  stoves,  that  approximates  a  good  system  of  ventilation, 
is  the  "jacketed"  stove.  By  the  courtesy  of  the  secretary 
of  the  State  Board  of  Health  I  am  enabled  to  give  a  descrip- 
tion of  the  system  adopted  at  the  11  Red  Rock  "  Street  school- 
house,  Lynn,  and  to  copy  a  portion  of  the  report  made  by 
Dr.  J.  Gr.  Tinkham  :  — 

Red  Rock  Street  School-house,  Lynx. 
This  is  a  brick  building  of  good  construction,  and  in  a  healthy 
locality.    The  ventilating  apparatus  was  put  into  it  during  the 
summer  of  1886,  and  the  description  which  follows  is  from  the 
report  of  the  committee  on  sanitation  for  that  year  :  — 

There  are  in  each  room  two  large  stoves  (Barstow's  "  Puritan,"  Xo. 
18),  one  on  each  side  of  the  room,  near  the  front.  Each  stove  is  OMMBed 
in  a  galvanized  iron  jacket  about  six  and  one-half  feet  high,  with  a 
spreading  base.  Air  is  admitted  to  the  space  between  the  stove  and  its 
jacket  by  an  air  box  running  through  the  side  wall,  the  opening  for  each 
stove  having  a  sectional  area  of  four  and  one-half  square  feet,  being 
large  enough  for  the  whole  air  supply  of  the  room.  In  cool  weather 
one  stove  in  each  room  is  used ;  in  cold  weather  both  stoves. 

There  are  two  extraction  flues,  built  in  one  stack,  at  the  rear  of  the 
building,  —  one  with  a  sectional  area  of  5.2  square  feet  for  the  upper 
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room,  and  one  with  a  sectional  area  of  4.1  square  feet  for  the  lower 
room.  They  are  of  brick,  andf  in  an  inner  corner  of  each  is  a  tire-clay 
smoke  pipe  connecting  with  the  stove  pipes.  These  smoke  pipes  end  at 
the  level  of  the  chimney  top,  and  the  whole  is  covered  with  an  iron  cap, 
like  an  Emerson  ventilator,  but  rectangular.  For  heating  the  flues,  one 
of  D.  \V.  Cushing's  44  Ring  Cylinder "  stoves  is  set  into  the  with,  or 
partition  between  the  flues,  projecting  into  each.  The  flues  are  enlarged 
opposite  the  stove  to  compensate  for  the  obstruction  of  its  bulk.  As  the 
cellar  does  not  extend  under  the  rear  of  the  building,  the  flues  end  at 
the  floor  level  of  the  lower  room.  The  openings  from  the  rooms  into 
the  extraction  flues  are  made  at  this  level,  from  the  lower  room  directly 
through  the  wall,  and  from  the  upper  room  by  means  of  a  thirty-inch 
tin  pipe,  running  down  beside  the  stack,  from  the  upper  floor.  The  flue- 
heating  stove  is  set  about  three  feet  above  the  lower  floor,  and  access  to 
it  is  had  through  an  iron  door  opening  into  the  school-room.  Most  of 
the  air  withdrawn  from  the  rooms  goes  through  large  openings  close  to 
the  stack ;  the  remainder  (15  or  2U  per  cent.)  is  drawn  through  ducts 
under  the  back  platform,  and  thence  into  the  extraction  flues.  The  total 
area  of  outlet  openings  from  each  room  is  about  equal  to  the  sectional 
area  of  its  extraction  flue.  All  outlet  openings  are  covered  with  wire 
netting  of  about  one  inch  mesh.  Inlets  on  outside  of  building  are  pro- 
tected by  boxing  and  fine  netting. 

The  illustrations  which  follow  will  make  this  description  plain. 
All  dimensions  are  given  in  the  floor-plan  and  sections.  The 
capacity  of  the  lower  room  is  10,700  cubic  feet,  that  of  the  upper 
12,040  cubic  feet,  allowance  being  made  for  chimney,  platforms, 
stoves  and  jackets,  but  none  for  furniture  or  persons.  The  air 
space  per  scholar,  using  the  average  attendance  during  the  winter 
term  of  1886  as  the  basis  of  calculation,  is  for  the  lower  room  194 
cubic  feet,  for  the  upper  room  240  cubic  feet.  The  actual  air 
space  enjoyed  by  each  pupil  in  any  school  varies,  of  course,  from 
time  to  time  with  the  number  in  attendance.  The  average  age  of 
the  pupils  in  the  lower  room  is  seven  years,  nine  months  ;  in  the 
upper  room,  nine  years,  six  months.  The  results  at  this  school- 
house  have  been  most  excellent,  as  shown  by  charts  A  and  B,  and 
the  accompanying  tables.  There  was  no  difficulty  in  managing 
the  apparatus  after  its  working  was  fully  understood.  Visitors 
to  the  school  note  the  seeming  purity  of  the  air,  and  the  teachers 
bear  similar  testimony.  ' 

Measurements  of  the  outflowing  air  have  been  made  at  various 
times.  These  show  an  average  for  the  lower  room  of  108,510 
cubic  feet  per  hour,  or  about  2,100  cubic  feet  to  each  pupil ;  for 
the  upper  room,  84,664  cubic  feet,  or  about  1,900  cubic  feet  to 
each  pupil.  In  making  these  estimates,  the  cubic  contents  of  the 
rooms  were  added  to  the  outflow,  and  the  average  attendance  of 
the  pupils  employed  as  a  factor. 

It  is  probable  that  in  mild  weather  these  figures  would  be  some- 
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what  reduced.  They  might  be  considerably  reduced,  and  still 
leave  quite  a  liberal  supply  for  pupils  of  the  ages  specified,  if  the 
commonly  received  views  as  to  the  amount  required  are  correct. 
It  is  intended  that  the  fire  shall  be  kept  burning  in  the  flue-heating 
stove  at  ail  times,  except  in  warm  weather.  In  this  way  the  air 
supply  may  be  kept  up  when  the  jacketed  stoves  are  not  in  use. 
The  air  analyses  have  very  uniformly  shown  good  results. 
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Red  Rock  Street  School-house,  Upper  Room,  Feb.  25, 1SS8. 
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72.5 

30.0 
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73.0 

33.0 
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9.45-50,  .       .  . 

52 

70.0 

40.0 

89.478 

10.00, 
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69.5 
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10.15-20,  . 

52 

69.0 

42.0 

7.78* 

_ 
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10.30, 

o 

68.0 

42.0 

10.40, 

1 

66.0 

6.42* 

- 

10.45, 

52 

66.0 

35.0 

- 

10.50,  . 

52 

90,720 

11.00, 

52 

66.0 

39.0 

11.18, 

52 

65.5 

41.0 

11.30, 

53 

67.0 

39.0 

11.42, 

52 

70.0 

7.46* 

11.45, 

52 

72.0 

33.0 

12.07, 

36 

Wind  from  northwest,  fresh.  — Office  of  Water  Board,  Feb.  25:  8  a.m.,  Barome- 
ter, 30.16;  D.  B.,  35;  W.  B.,  33.5;  Humidity,  73;  1  p.m.,  Barometer,  30.00;  D.  B., 
36;  W.  B.,  34.5;  Humidity,  S4. 

*  Mean  of  two  samples. 


Red  Rock  Street  School-house,  Upper  Room,  Feb.  25, 1SSS. 


TtHE. 


6.45,  .  .    Inlets  closed  ;  outlets  open. 

6.50,  .  .    Inlets  opened. 

7.05,  .  .    Fire  built  in  chimney  stove. 

8.25,  .  .  |  Six  windows  opened  from  ten  to  twenty  inches. 

8.35,  .  .     Windows  closed. 

8.43,  .  .    Air  samples  taken  in  two  places  in  room. 

8.48,  .  .    Scholars  came  in. 

9.50,  .  .    Air-meter  measurements  in  outlets  :  indicated  discharge, 

89.478  cubic  feet  per  hour. 

10.18,  .  .    Air  samples  taken  as  before. 

10.23,  .  .  I  Recess  began. 

10.39,  .  .  I  Air  samples  taken  as  before. 
10.44,  .  .     Scholars  came  in  from  recess. 

10.50,  .  .    Air-meter  measurements  in  outlets  :  indicated  discharge, 
90,720  cubic  feet  per  hour. 

11.40,  .  .    Air  samples  taken  as  before. 
11.46,  .  .    School  dismissed. 


Contents  of  room,  12,040  cubic  feet.  Air  space  for  each  of  sixty-six  scholars,  162 
cubic  feet.   Average  age  of  scholars,  nine  years,  six  months. 
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Explanatory  Description  of  the  Smead  System. 

The  Smead  system  of  warming  and  ventilating  uses  large 
horizontal  furnaces,  with  a  long  fire  box  and  double  return 
steel  flues,  so  constructed  as  to  prevent  any  part  of  the  fur- 
nace from  becoming  overheated,  and  to  afford  a  large  radi- 
ating surface  at  a  comparative^  low  temperature. 

The  furnaces  are  surrounded  by  a  brick  case,  forming  a 
large  air  chamber,  to  which  fresh  air  is  brought  through 
arched  openings  at  the  bottom  of  the  case%  from  a  room  in 
the  basement  opening  directly  out  of  doors.  A  large  vol- 
ume of  air  is  warmed  by  passing  up  through  and  around  the 
furnaces  to  the  chamber  over  them.  From  this  warm-air 
chamber  rise  vertical  brick  flues  (A  and  B*),  which  convey 
the  warm  air  to  each  school-room  ;  these  flues  open  into  the 
rooms  about  nine  feet  above  the  floor,  and  near  the  centre  of 
one  of  the  interior  walls.  The  fresh  warm  air  enters  the 
rooms  at  a  temperature  of  80  to  130  degrees  Fahrenheit,  and 
diffuses  itself  through  the  upper  part  of  the  room  ;  while  the 
foul  air  is  drawn  downward  and  out  at  the  floor  on  the  same 
side  of  the  room  that  the  warm  air  enters. 

When  the  room  is  large,  or  a  large  amount  of  fresh  air  is 
required  for  a  small  room,  two  exit  ducts  for  foul  air  are 
used,  one  on  each  side  of  the  fresh-air  flue,  the  object 
being  to  divide  the  outflow,  and  prevent  unpleasant 
draughts. 

The  foul  air  is  all  collected  in  a  gathering  room  in  the 
basement,  passing  into  the  ventilating  shaft  (E)  at  the  bot- 
tom. To  the  ventilating  shaft  is  attached  the  smoke  flue 
(S),  so  that  the  heat,  passing  off  with  the  smoke,  aids  the 
upward  current  of  foul  air.  The  principal  means,  however, 
of  heating  this  shaft  sufficiently  to  secure  good  ventilation, 
is  a  small  circular  heater  placed  directly  over  the  opening 
for  the  entrance  of  foul  air  into  the  shaft,  in  which  fire  is 
kept  while  the  building  is  occupied.  The  heat  generated  by 
this  fire  creates  a  strong  current  out  of  the  gathering  room 
and  up  the  shaft. 

When  the  Smead  dry  closets  are  used,  a  horizontal  brick 
vault  is  constructed,  connecting  the  foul-air  gathering  room 

*  Letters  refer  to  illustrations  on  pages  133-136. 
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to  the  ventilating  shaft.  Over  this  vault  are  placed  iron 
seats.  The  excreta  falls  upon  an  absorbent  or  perforated 
platform,  raised  about  one  foot  above  the  bottom  of  the 
vault.  The  foul  air  from  the  school-rooms  collected  in  the 
gathering  room  passes  through  this  vault  to  the  ventilating 
shaft.  In  this  way  the  heat  that  passes  off  with  the  foul  air 
is  utilized  to  desiccate  the  excrementitious  matter  deposited 
in  the  vault,  leaving  it  in  a  condition  to  be  easily  removed  or 
cremated. 


sriTAOoe*  ruBuc  school.  •*eATz.o-*n&vznrn.*Tzz>- 
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One  of  the  many  systems  of  heating  and  ventilation  now 
coming  into  use  in  this  State  is  that  of  the  Fuller  & 
Warren  Company,  of  Troy,  N.Y.  A  cut  of  the  furnace  in 
use  by  this  company  is  shown  on  page  138.  It  is  claimed 
that  this  furnace  furnishes  a  very  large  amount  of  fresh  air 
to  the  rooms,  at  a  very  low  temperature  ;  and  that  it  is  very 
durable,  economical,  and  easily  managed. 

This  company  also  has  a  system  of  warming  and  ventilat- 
ing by  the  use  of  jacketed  stoves,  which  may  be  easily 
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understood  by  the  full-page  illustration  on  page  139  of  this 
report. 

In  the  buildings  ventilated  by  this  company  the  fresh  air 
is  taken  in  near  the  top  of  the  room,  and  the  vitiated  air  is 
taken  out  at  the  bottom,  and  on  the  same  side  as  the  inlets. 
The  illustration  on  page  141  (plate  6)  shows  the  actual  re- 
sults obtained  by  this  method  in  experiments  made  by 
Warren  R.  Briggs,  Esq.,  architect,  Bridgeport,  Conn. 
Plates  1  to  5,  on  pages  140,  141,  show  instances  of  defective 
circulation  in  experiments  also  made  by  Mr.  Briggs. 

Plate  IX  (figures  1  and  2),  on  page  142,  shows  an  im- 
proved form  of  cold-air  box  in  use  by  this  company,  by  which 
it  is  possible  to  shut  off  the  supply  of  fresh  air  from  the  out- 
side, and  heat  the  rooms  by  circulation  when  the  schools  are 
not  in  session.  This  system  also  embodies  a  mixing  valve, 
controllable  by  both  teacher  and  janitor,  by  which  the  tem- 
perature of  the  air  entering  the  rooms  may  be  regulated  at 
will,  but  by  which  the  supply  of  air  cannot  be  shut  oil',  and 
is  kept  at  all  times  nearly  constant  in  volume. 

The  Fuller  &  Warren  Company  are  also  the  proprietors 
of  a  system  of  sanitary  appliances,  constructed  on  what  Is 
known  as  the  "  dry-closet"  method,  and  illustrated  on  pages 
143,  144.  '  This  system  may  be  seen  in  operation  at  the 
Centre  Grammar  and  Belmont  schools  in  Maiden  :  — 

These  closets  are  entirely  tire  proof.  They  are  compact,  taking 
up  about  the  same  space  as  water-closets.  For  closets  built  in 
basements,  the  foundation  is  a  bed  of  cement,  and  the  walls  of 
the  pit  for  retaining  the  deposit  are  of  brick  laid  in  cement.  The 
construction  is  such  that  in  no  case  can  the  urine  (or  any  of  the 
contents  of  the  closet)  come  in  contact  with  any  wood  surface. 
All  the  surfaces  exposed  are  such  that  no  material  can  be  saturated 
with  the  moisture  ;  therefore,  there  is  at  no  time  any  perceptible 
odor,  and  ichen  burned  out,  the  pit  is  as  clean  as  when  new.  The 
excrement  is  deposited  on  a  perforated  false  bottom,  or  screen, 
which  allows  all  moisture  to  fall  to  the  bottom  of  the  pit.  This 
not  only  separates  the  solid  from  the  liquid,  but  has  the  additional 
advantage  of  presenting  three  surfaces  to  the  desiccating  current 
of  air  passing  through  the  closet.  In  the  direct  line  of  the  cur- 
rent of  air  entering  the  pit  is  placed  a  heater,  for  raising  the 
temperature  of  the  air  current,  when  the  atmosphere  is  charged 
with  moisture,  as  on  rainy  clays.    In  the  boys'  closets  in  school- 
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houses,  or  wherever  closets  are  to  be  used  by  males  only,  we  pro- 
vide Short's  patent  ventilated  urinal,  in  which,  to  prevent  odors 
from  rising,  a  constant  current  of  air  (which  is  afterwards  used 
for  desiccating  the  contents  of  the  closet)  is  passed  downward 
over  the  metal  or  stone  surface  of  which  the  stalls  are  constructed. 
All  matter  is  dried  and  burned  without  removing  same  from  place 
originally  deposited.  All  is  utterly  destroyed  by  fire,  and  possi- 
bility of  infection  or  contagion  is  thoroughly  and  completely 
obviated. 


Fuller  &  Warren  Company  School-house  Furnace. 
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The  six  following  cuts  are  the  ones  referred  to  in  the 
description  of  the  Fuller  &  Warren  Company's  system,  as 
illustrating  the  circulation  of  the  air  in  school-rooms. 


Fig  3 
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Fig  5 


Fig  6 
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Plate  IX.,  Fk;.  2. 
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The  Mahony-Smith  System  of  School-house  Ventila- 
tion and  Warming. 

In  quite  a  number  of  schools  in  the  Commonwealth  the 
ventilating  system  and  warming  apparatus  have  been  intro- 
duced by  the  School-house  Ventilating  and  Warming 
Company,  Troy,N.  Y.,  under  what  is  known  as  the  Mahony- 
Smith  system,  which,  in  its  general  features,  is  a  combination 
of  the  plenum  and  exhaust  methods. 

At  the  fresh-air  inlet  there  is  an  automatic  "  air-governor," 
the  object  of  which  is  to  decrease  the  area  of  the  inlet  in 
proportion  to  the  force  of  the  wind,  so  that  the  volume  of 
air  admitted  shall  be  constant  without  attention  by  the  jani- 
tor. For  use  during  vacations,  and  occasionally  in  the  night 
during  very  severe  weather,  a  device  is  used  by  which  the 
air  exhausted  from  the  rooms  may  be  reheated. 

It  is  claimed  that  the  fresh-air  supply  is  warmed  to  a  tem- 
perature varying  from  80  to  120  degrees,  according  to  the 
weather,  in  chambers  in  which  is  placed  the  heating  appa- 
ratus, consisting, .  as  may  seem  desirable,  of  either  indirect 
steam-heating  surface  or  furnaces.  Where  steam  heating 
is  employed,  from  250  to  400  square  feet  of  radiating  surface 
is  used  for  warming  the  air  for  each  room.  Where  the  warm- 
ing is  by  furnaces,  the  air-warmer  manufactured  by  the  com- 
pany is  employed  ;  one  furnace  generally  being  used  to  heat 
four  ordinary  school-rooms.  The  dimensions  given  of  the 
air-warmer  are  as  follows:  height,  7  feet;  width,  5  feetj 
length,  13  feet;  weight,  4.^  tons;  grate  surface,  10J  square 
feet;  extent  of  heating  surface,  980  square  feet.  The  con- 
struction seems  to  be  such  that  proper  provision  has  been 
made  for  durability  and  the  prevention  of  the  escape  of  gases. 

Brick  flues  are  constructed  to  conduct  the  fresh  air  from 
the  heat  chambers  to  the  several  rooms,  and  in  them  are 
placed  dampers  whereby  the  teacher  may  regulate  the  tem- 
perature of  the  incoming  fresh  air,  but  cannot  decrease  the 
size  of  the  inlet.  The  fresh  air  is  usually  admitted  at  about 
8  feet  above  the  floors.  From  each  room  the  vitiated  air  is 
withdrawn  at  a  register  near  the  floor,  and  as  nearly  a- 
possible  immediately  beneath  the  point  of  inlet.  The  impure 
air  is  carried  from  all  the  rooms  down  to  beneath  the  base- 
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ment  floor,  and  thence  through  brick  ducts  to  the  base  of  the 
ventilating  shaft,  whence  it  is  expelled. 

The  power  used  for  exhausting  the  air  varies  with  the  con- 
ditions in  each  building  ;  it  being  the  policy  of  the  company, 
where  large  buildings  are  being  warmed  by  steam,  to  use 
mechanical  ventilation ;  and,  where  the  heating  is  by  the 
air-warmers,  ventilation  is  secured  by  the  heated  flue. 

From  the  entrance  of  the  fresh  air  to  its  admission  to  the 
rooms  the  system  is  wholly  plenum.  At  this  point  the 
exhaust  system  begins,  and  completes  the  passage  of  the  air 
through  the  building.  Unless  the  construction  of  the  build- 
ing presents  serious  obstacles  to  the  introduction  of  the 
necessary  ducts,  the  foul  air  is  gathered  from  all  the  school 
and  cloak  rooms  to  the  foot  of  one  common  ventilation  shaft. 
This  shaft  is  of  brick,  carried  to  above  the  roof,  and  has 
within  it  the  exhaust  power,  usually  a  large  ventilating 
furnace,  by  which  the  air  is  finally  expelled. 

The  Alahony-Srnith  dry  closet  is  constructed  for  the  pur- 
pose of  so  thoroughly  evaporating  the  excrement,  which 
falls  upon  a  suitable  grating,  by  means  of  the  constant  pas- 
sage of  air  down  from  the  closet  rooms  to  the  closet  ventilat- 
ing  shaft,  that  it  may  be  readily  removed  by  burning.  The 
Mahony-Smith  water-closet,  preferred  by  them  to  their  dry 
closet,  requires  the  use  of  water  to  remove  the  excrement 
from  the  slate-lined  vault  into  which  it  falls.  The  removal 
of  odors  and  offensive  gases  is  intended  to  be  accomplished 
by  ventilation.  The  urinal  is  built  of  slate,  and  the  com- 
pany claim  it  to  be  so  constructed  that  a  current  of  air  may 
be  constantly  passed  over  its  entire  surface,  drawing  the 
odors  down  under  the  floor,  and  thence  to  the  ventilating 
shaft.  A  positive  requirement  of  this  system  is  the  entire 
separation  of  the  ventilation  of  the  building  from  that  of 
the  closets  and  urinals. 

The  Ventilation  of  Drury  Academy,  North 
Adams,  Mass. 

The  system  or  method  of  ventilation  applied  to  the  build- 
ing known  as  the  Drury  Academy,  situated  at  North  Adams, 
a  report  of  which  is  given  by  Inspector  Merriam,  is,  as  1 
understand  it,  as  follows  :  — 
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The  plates  shown  on  pages  147,  148,  149,  150,  and 
above,  are  illustrative  of  the  system  of  ventilation  and 
warming  introduced  during  the  summer  at  Drury  Academy, 
North  Adams,  Mass.,  in  compliance  with  the  orders  of  the 
State  inspector,  F.  W.  Merriam,  calling  for  improved  ven- 
tilation. 

Drury  Academy  is  one  of  the  largest  public  school  build- 
ings in  the  Commonwealth ;  containing  the  equivalent  of 
twenty-two  fifty-scholar  rooms,  and  having  nearly  one  thou- 
sand pupils  in  attendance. 

The  results  contracted  for  required  that  the  following  con- 
ditions should  be  met  :  — 

1.  To  introduce  to  each  school-room  not  less  than  thirty 
cubic  feet  of  fresh  air  per  minute,  for  each  pupil  therein,  or 
ninety  thousand  cubic  feet  per  hour  to  each  school-room. 

2.  To  withdraw  from  each  school-room  a  volume  of  vi- 
tiated air  equal  to  the  amount  of  fresh  air  introduced,  with- 
out causing  unpleasant  or  hurtful  currents. 
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3.  To  ventilate  the  water-closets  and  urinals  to  the  extent 
that  no  odors  should  at  any  time  be  discoverable  therefrom. 

4.  To  warm  all  the  rooms  at  the  same  time,  in  any 
weather,  in  such  a  manner  that  the  temperature  at  all  parts 
of  the  room  should  be  within  five  degrees  of  uniformity. 

To  secure  these  results,  the  entire  steam-heating  plant  had 
to  be  removed,  because  the  old  boilers  were  not  sufficiently 
powerful  to  supply  the  large  amount  of  indirect  radiating 
surface  it  would  have  been  necessary  to  employ,  to  warm 
the  necessary  volume  of  fresh  air  required  for  ventilation. 

An  examination  of  Plate  II  will  show  the  cellar  plan, 
with  steam  boilers  near  the  centre  of  main  part.  Comparing 
this  plate  with  Plate  III,  will  show  the  changes  made  in 
order  to  provide  the  necessary  fresh  and  foul  air  flues,  and 
the  one  large  ventilation  shaft.    Referring  to  Plate  III, 

A,  A,  A  are  the  fresh-air  inlets,  at  each  of  which  are  placed 
the  automatic  air  governors,  V,  V,  V,  which  serve  to  insure 
a  uniform  flow  of  air,  unaffected  by  the  winds.  Passing 
through  the  governors,  the  air  next  enters  the  furnace  rooms 

B,  B,  B,  in  which  are  located  the  air  warmers,  evidently 
designed  with  a  special  view  to  the  warming  of  a  very  large 
volume  of  air  to  not  much  above  the  required  temperature  of 
the  rooms.  In  each  of  the  warm-air  flues,  R,  R,  R,  there 
are  two  openings  from  the  furnace  room,  from  which  the 
teacher  may  obtain  the  air  at  such  temperature  as  she  de- 
sires ;  the  upper  opening  furnishing  the  warm  air,  and  the 
lower  opening  the  cold  air,  the  supply  being  controlled  by  a 
mixing  damper,  operated  from  each  room.  The  fresh  air  is 
admitted  to  the  rooms  at  a  point  above  the  breathing  line, 
and  distributed  evenly  about  the  room ;  gradually  falling, 
and  being  vitiated  by  breathing,  it  is  withdrawn  into  the 
foul-air  flues,  C,  C,  C,  and  again  carried  down  to  beneath 
the  basement  floor  into  the  ducts  D,  D,  D,  by  the  exhaust 
power  of  the  ventilation  shaft.  At  either  side  of  the  base  of 
the  ventilation  shaft  E  are  placed  two  very  large  ventilating 
furnaces,  P,  P,  the  heat  from  which  furnishes  the  motive 
power  for  the  exhaust  system.  From  the  shaft  E  the  foul 
air  is  expelled  to  the  atmosphere. 

The  room  I  contains  the  girls'  closets,  which  are  "  Motfs 
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latrines,''  and  have  been  in  use  a  Dumber  of  years.  Daring 
the  past  season  the  local  Board  of  Health  ordered  the  re- 
moval of  the  closets  from  the  building,  because  of  the  offen- 
sive odors  emanating  therefrom;  but,  to  save  expense,  the 
old  closets  were  retained,  remodelled,  and  to-day  are  absol- 
utely odorless,  the  change  being  due  to  the  ventilation  afforded 
by  the  closet  vent  Hue  F,  adjoining  the  ventilating  shaft  E, 
and  between  the  smoke  flues  H,  H.  The  closet  vent  Hue  is 
always  in  operation,  summer  and  winter,  and  is  connected  to 
the  closets  and  urinals  in  rooms  I  and  L  by  the  ducts  G,  G, 
beneath  the  concrete  floor. 

The  urinal  in  use  was  of  slate,  excellently  built,  and  en- 
tirely covered  with  running  water,  but  still  very  offensive. 
It  was  retained,  however,  rebuilt  and  ventilated,  and  to-day 
is  perfectly  odorless,  though  used  by  nearly  live  hundred 
pupils.  Additional  urinating  facilities  were  supplied  by  the 
addition  of  a  Mahony-Smith  ventilated  urinal,  sixteen  feet 
in  length. 

Plates  IV  and  V  show  respectively  the  tirst-floor  plans 
before  and  subsequent  to  the  system,  and  plainly  indicate 
the  alterations  made.  Plate  VI  is  a  section  of  the  main 
part  of  the  building  shown  in  Plate  III  through  the  fresh- 
air  flues  R,  R,  R,  the  foul-air  ducts  C,  C,  the  furnaces  P,  P, 
and  the  main  ventilation  shaft  E.  The  course  of  the  air  is 
from  without,  through  the  opening  marked  "fresh  air," 
through  the  automatic  air  valve  marked  M  governor,"  thence 
through  furnace  rooms  (not  shown)  to  flues  marked  11  warm 
air  up  to  rooms."  Having  been  circulated  thoroughly  through 
the  rooms,  and  served  its  purpose,  it  is  withdrawn  through 
flue  marked  "  foul  air  down  from  rooms,*'  carried  to  the 
basement,  thence  to  the  large  shaft  marked  %i  exhaust  flue," 
where  it  is  rarefied  by  the  ventilating  furnaces  shown,  and 
expelled. 
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Record  of  Temperature  in  Class-rooms  of  Drury  Academy,  North  Adams, 
as  taken  from  Teachers1  Records  for  School  Week,  November  4-8. 
(F.  W.  Merriam,  Inspector.) 

Room  1. 


DATE. 

Morning  Session. 

Afternoon  Session. 

Time  of  Recording. 

Time  of  Recording. 

9 

9.30 

to 

10.30 

ii 

11. 30 

1.30 

2 

2.30 

3 

3.30 

Nov.  4,  . 

66 

67 

69 

68 

69 

70 

71 

70 

69 

70 

"  5, 

68 

69 

70 

71 

72 

70 

69 

68 

68 

69 

"    6,  . 

63 

68 

69 

71 

66 

71 

71 

70 

70 

"    7,  . 

64 

66 

66 

68 

69 

70 

71 

71 

70 

"    8,  . 

70 

70 

69 

69 

70 

69 

69 

70 

69 

71 

Room  2. 


Nov.  4,  . 

68 

68 

70 

70 

70 

70 

70 

70 

70 

70 

"5, 

69 

69 

70 

70 

70 

_ 

72 

72 

70 

70 

70 

"    6,  . 

66 

66 

70 

71 

70 

72 

72 

73 

72 

72 

"    7,  . 

68 

68 

70 

72 

72 

70 

72 

74 

76 

76 

"    8,  . 

70 

70 

70 

70 

70 

70 

70 

68 

66 

66 

Room  3. 


Nov.  4,  . 

68 

70 

70 

70 

70 

70 

70 

71 

70 

70 

70 

"    5,  . 

75 

75 

74 

72 

70 

70 

70 

70 

71 

71 

70 

"    6,  . 

70 

70 

70 

69 

68 

68 

70 

70 

71 

71 

71 

"  7, 

70 

70 

71 

71 

71 

71 

70 

72 

71 

70 

70 

"    8,  . 

66 

68 

70 

69 

70 

70 

70 

71 

71 

71 

71 

Room  4. 


Nov.  4, 

64 

68 

70 

69 

70 

72 

70 

72 

70 

"    5,  . 

70 

70 

72 

70 

70 

70 

72 

74 

70 

70 

"    6,  . 

66 

69 

70 

69 

69 

69 

70 

70 

70 

-  '  7,  . 

68 

70 

69 

70 

70 

70 

72 

70 

"    8,  . 

71 

70 

70 

70 

70 

72 

71 

70 

70 

Room  5. 


Nov.  4, 
M    5,  . 

69 

70 

71 

71 

72 

73 

74 

74 

75 

70 

72 

71 

69 

70 

70 

69 

69 

"    6,  . 

64 

66 

70 

71 

72 

69 

73 

73 

72 

"    7,  . 

62 

64 

64 

65 

68 

69 

71 

73 

73 

"    8»  ' 

73 

73 

73 

71 

72 

'I 

72 

73 

73 

73 
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Room  6. 


DATE. 

Morning  Session. 

Afternoon  Session. 

Time  of  Recording. 

Time  of  Kecording. 

9 

9.30 

10 

10.30 

n 

11.80 

1.30 

2 

2.30 

3 

3.30 

Nov.  4,  . 

63 

69 

66 

70 

70 

70 

71 

69 

69 

"    5,  . 

70 

70 

70 

66 

72 

72 

72 

70 

70 

70 

44    6,  . 

64 

68 

68 

69 

69 

66 

70 

70 

44    7,  . 

64 

68 

7<) 

68 

66 

66 

70 

70 

69 

70 

44    8,  . 

69 

70 

70 

70 

72 

70 

69 

72 

Room  7. 


Nov.  4,  . 

67 

68 

70 

71 

69 

69 

70 

71 

74 

69 

70 

44    5,  . 

65 

69 

68 

70 

68 

68 

70 

70 

71 

70 

68 

"    6,  . 

63 

64 

67 

70 

68 

69 

68 

68 

68 

69 

68 

44    7,  . 

66 

68 

65 

69 

70 

68 

69 

69 

70 

70 

70 

44    8,  . 

69 

65 

68 

68 

68 

68 

68 

68 

70 

70 

68 

Room  8. 

Nov.  4,  . 

68 

68 

68 

68 

68 

68 

68 

68 

70 

72 

74 

44    5,  . 

68 

70 

70 

70 

68 

68  I 

68 

68 

68 

68 

68 

"    6,  . 

68 

68 

68 

68 

68 

68  1 

68 

68 

70 

70 

70 

*    7,  . 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

44    8,  . 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

Room  9. 


Nov.  4, 

64 

70 

70 

71 

71 

72 

71 

44    5,  . 

70 

71 

70 

70 

"    6,  . 

68 

70 

70 

69 

68 

70 

70 

70 

70 

70 

44    7,  . 

62 

.64 

66 

68 

70 

68 

70 

44    8,  . 

65 

68 

70 

71 

• 

69 

Room  10. 


Nov.  4, 

68 

70 

70 

72 

72 

70 

70 

72 

72 

70 

M    5,  . 

68 

69 

70 

70 

70 

70 

68 

70 

70 

68 

"    6,  . 

66 

68 

68 

70 

70 

70 

68 

70 

70 

70 

44    7,  . 

64 

65 

66 

68 

68 

68 

70 

70 

70 

70 

"    8,  . 

68 

70 

70 

70 

70 

72 

72 

70 

70 

70 

Room  11. 

Nov.  4, 

• 

68 

68 

68 

70 

70 

68 

70 

72 

72 

72 

70 

44    5,  . 

58 

60 

62 

64 

72 

72 

68 

68 

68 

68 

69 
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Room  11  —  continued. 


DATE. 


Morning  Session. 


Time  of  Recording. 


9 

9.30 

.. 

10.30 

» 

11.30 

1.30 

2 

2.30 

:t 

3.30 

Nov.  6,  . 

64 

66 

68 

70 

70 

68 

72 

71 

68 

70 

68 

»    7,  . 

68 

70 

69 

70 

70 

70 

68 

70 

70 

68 

68 

«    8,  . 

72 

72 

72 

70 

68 

68 

68 

68 

70 

72 

74 

Aftkrxoox  Session. 


Time  of  Recording. 


Room  12. 


Nov.  4,  . 

74 

74 

74 

74 

71 

72 

74 

74 

74 

73 

73 

72 

72 

73 

73 

71 

72 

74 

74 

74 

"    6'  ■ 

74 

74 

74 

74 

74 

74 

•  74 

75 

"  7, 

73 

73 

74 

74 

74 

72 

73 

73 

74 

74 

44    8,  . 

72 

72 

73 

73 

73 

72 

73 

73 

73 

74 

Room  13. 


Nov.  4,  . 

62 

62 

68 

68 

68 

70 

72 

74 

74 

72 

"    5,  . 

64 

68 

68 

68 

68 

70 

68 

68 

66 

66 

66 

"    6,  . 

62 

64 

64 

64 

66 

66 

66 

68 

68 

70 

"    7,  . 

64 

66 

66 

76 

66 

68 

70 

70 

70 

70 

"    8,  . 

64 

64 

66 

67 

68 

68 

68 

70 

70 

72 

72 

Room  14. 


Nov.  4, 

68 

67 

69 

69 

71 

'69 

70 

71 

72 

71 

"    5,  . 

64 

68 

68 

64 

65 

69 

69 

69 

69 

69 

"    6,  . 

66 

73 

74 

70 

70 

72 

71 

70 

69 

69 

"  I  : 

66 

69 

70 

70 

70 

70 

71 

72 

72 

70 

70 

71 

71 

70 

71 

70 

70 

70 

70 

The  cut  on  opposite  leaf  represents  a  heating  and  ventilat- 
ing apparatus,  as  put  in  by  A.  A.  Sanborn,  98  Milk  Street, 
Boston.  The  heat  is  generated  by  a  steam  boiler  located  in 
the  basement,  the  steam  being  passed  over  heating  coils  or 
stacks  of  indirect  radiation  suspended  from  basement  ceiling. 
The  apparatus,  as  designed  for  school-houses  with  an  average 
floor  area  of  1,500  square  feet  per  room,  has  two  stacks  of 
indirect  radiation  for  each  room  ;  the  heated  or  fresh  air 
being  introduced  to  the  rooms  through  tin  or  galvanized  iron 
pipes,  18  to  20  inches  in  diameter,  two  for  each  room,  enter- 
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ins:  same  about  nine  feet  from  the  floor  with  register  face 
placed  at  opening.  The  stacks  of  indirect  radiation  in  the 
basement  are  supplied  with  fresh  air  from  outside  of  the 
building  through  galvanized  iron  air  duct-,  full  Bize  of  fresh- 
air  supply  to  rooms  ;  viz.,  18  to  20  inches  in  diameter. 

In  each  duct  is  placed  a  mixing  valve,  which  is  operated 
by  a  chain  and  pull  in  the  rooms;  by  opening  the  mixing 
valve  the  air  is  introduced  under  and  through  the  heating 
coils  or  stacks,  thence  into  the  various  room-.  If  the  room- 
become  overheated,  the  mixing  valves  may  be  closed,  passing 
the  air  direct  to  the  rooms  without  passing  over  heating  coils 
or  stacks,  giving  a  full  supply  of  cold,  fresh  air.  \\y  par- 
tially opening  the  mixing  valve,  the  heated  and  cold  air  will 
he  mixed,  giving  a  full  supply  of  air  at  a  reduced  tempera- 
ture. The  temperature  of  the  rooms  being  controlled  by 
the  mixing  valve,  the  air  supply  is  constant    at  all  limes. 

The  ventilation  consists  of  two  extraction  flues,  starting 
from  the  bottom  of  each  room,  full  size  of  hot-air  flues,  viz., 
18  to  20  inches,  with  a  register  face  or  wire  guard  at  the 
bottom,  and  a  register  near  the  top  of  room  (the  top 
register  being  for  summer  ventilation)  ;  each  extraction  line 
being  carried  independently  to  the  attic,  and  connecting  with 
a  chamber  which  is  connected  with  a  ventilator  through  the 
roof.  The  chamber  with  which  the  foul-air  ducts  are  con- 
nected is  supplied  with  a  heating  coil,  to  increase  the  veloc- 
ity of  air  through  the  ducts. 

The  apparatus,  as  described,  it  is  claimed,  is  capable  of 
supplying  the  maximum  amount  of  fresh  air  per  pupil. 

The  Sturtevant  System  of  SEATING  and  VENTILATING 
School-houses. 

The  general  arrangement  of  the  Sturtevant  system  of  heat- 
ing and  ventilating,  as  applied  to  an  eight-room  school-house, 
is  shown  in  the  accompanying  cuts.  The  apparatus  is  formed 
by  the  proper  combination  of  a  fan,  an  engine  and  a  steam 
heater,  all  of  special  construction.  The  fan  is  designed  to 
run  noiselessly,  and  deliver  a  large  volume  of  air  with  a 
small  expenditure  of  power.  The  heater  consists  of  a  series 
of  sections,  each  having  a  hollow  cast-iron  base,  with  spaces 
for  steam  and  water  of  condensation.    Into  these  bases  are 
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screwed  rows  of  vertical  pipes,  connected  in  pairs  by  cross 
pipes  at  the  top,  so  that  a  thorough  circulation  of  steam  is 
always  assured.  Heaters  of  any  size  can  be  readily  con- 
structed by  bolting  together  the  requisite  number  of  sections. 
The  pipes  are  all  of  steel,  and  the  heaters  are  all  subjected  to 
a  hydraulic  test  of  one  hundred  and  fifty  pounds  per  square 
inch.  The  entire  heating  surface  is  encased  in  a  steel-plate 
jacket,  connecting  with  the  fan. 

The  apparatus  is  usually  placed  in  the  basement,  as  shown 
in  cuts,  and  steam  is  supplied  by  a  boiler  of  suitable  con- 
struction. The  exhaust  steam  from  engine  is  utilized  in  the 
heater.  The  action  of  the  entire  apparatus  is  rendered 
automatic,  by  the  use  of  automatic  water- feeding  and  damper- 
regulating  devices. 

The  casing  of  the  heater  is  so  constructed,  in  connection 
with  a  double  system  of  air-supply  ducts,  that  cold  air  can 
be  forced  through  one  system  and  hot  air  through  the  other. 
A  hot  and  cold  air  duct  communicates  with  the  base  of  each 
of  the  upright  flues  in  the  walls,  and  dampers  are  so  ar- 
ranged that  the  temperature  of  the  air  admitted  to  any  room 
may  be  instantly  changed  at  will,  without  changing  its  quan- 
tity or  in  any  way  affecting  the  admission  of  air  to  any  other 
rooms.  It  is  claimed  that  the  control  of  the  entire  system 
may  be  placed  in  the  hands  of  a  single  individual,  or  it  may 
be  directly  controlled  by  the  occupants  of  the  rooms.  Where 
absolute  equality  of  temperature  is  desired,  thermostats  are 
employed  in  the  various  rooms,  to  govern  the  temperature  of 
the  rooms  by  direct  action  upon  the  dampers. 

This  arrangement  of  hot  and  cold  air  ducts  does  away  with 
the  use  of  indirect  steam  coils  at  the  base  of  each  flue,  with 
their  attendant  expense  and  inconvenience,  and  centralizes 
the  entire  heating  system  in  a  single  steam-pipe  coil,  in  a 
fire-proof  jacket ;  greatly  reduces  the  heating  surface  and  the 
number  of  valves,  and  renders  the  entire  system  capable  of 
ready  and  instantaneous  control.  The  amount  of  air  admit- 
ted to  the  rooms  is  regulated  in  the  usual  manner  by  the  inlet 
registers,  although  a  wire  screen  may  be  substituted  for  the 
register  face,  and  a  cut-oft*  damper  in  the  flue  may  take  the 
place  of  the  register  valves.  The  inlet  flues  are  placed  or 
built  in  the  interior  walls.    Separate  flues  communicate  with 
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each  room,  so  that  it  is  rendered  entirely  independent  of  the 
remainder  of  the  building.  Air  is  admitted  to  the  room 
from  these  flues  at  eight  to  ten  feet  above  floor  level,  and 
finally  escapes  through  the  wall  ventilating  registers,  close 
to  the  floor  and  nearly  beneath  the  inlet  registers.  The 
arrangement  of  apparatus  and  flues,  the  positions  of  registers 
and  the  direction  of  air  currents,  are  indicated  upon  the  cuts. 
Air  is  taken  from  above  the  roof  through  a  brick  stack,  the 
exhaustive  action  of  the  fan  serving  to  draw  downward  a  full 
supply.  The  further  action  of  the  fan  in  forcing  this  air 
through  the  ducts  causes  a  plenum  condition  within  the 
building';  the  air  is  under  pressure,  and  seeks  an  outlet  at 
every  point.  Likewise  the  current  of  air  will  be  outward 
through  open  windows.  The  readiest  opportunity  for  escape 
being  through  the  ventilating  registers,  the  pressure  within 
the  room  causes  a  rapid  and  positive  discharge  of  air  through 
them.  The  letters  H  and  V  indicate  respectively  hot-air 
inlets  or  flues,  and  ventilating  outlets  or  flues. 

The  ventilation  from  water-closets  in  basement  is  accel- 
erated by  the  heating  action  of  the  boiler  smoke  flue,  on 
either  side  of  which  the  ventilating  flues  run  to  the  top  of 
the  chimney.  The  other  vent  flues  are  united  in  the  attic, 
and  connect  with  ventilators  on  the  roof. 

By  the  use  of  a  moistening  device  in  the  main  duct  from 
the  heater,  the  humidity  of  the  air  may  be  regulated 
at  will. 

There  are  no  isolated  radiators  :  the  action  of  the  entire 
apparatus  is  regulated  by  a  few  valves,  ami  these  are  located 
within  a  few  feet  of  each  other. 

The  quality,  quantity  and  temperature  of  the  air  admitted 
to  any  room  can  be  instantly  changed,  without  reference  to 
the  requirements  of  the  remainder  of  the  building. 

As  the  ventilating  capacity  of  the  system  depends  solely 
upon  the  size  of  the  fan  employed,  it  is  a  simple  matter  to 
meet  the  most  exacting  requirements  as  regards  ventilation. 
It  is  a  peculiar  feature  of  the  fan  blower,  that,  as  the  air 
admitted  to  the  rooms  is  shut  oft',  the  fan  automatically 
reduces  the  amount  discharged,  and  the  power  is  corres- 
pondingly reduced. 


160    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


162    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


Walker-Pratt  System  of  Heating  and  Ventilation. 


The  accompanying  cnt  shows  the  arrangement  of  heating 
and  ventilating  apparatus  in  the  Gaston  school,  South  Boston. 
The  school-rooms  are  heated  by  indirect  radiation,  each  room 
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haying  two  1(1  by  24  inch  registers  for  the  admission  of  warm 
fresh  air.  For  the  discharge  of  vitiated  air  each  room  has  a 
16  by  24  inch  register  at  the  ceiling,  and  a  16  by  24  inch 
register  face  at  the  floor.  The  upper  register  is  kept 
closed  except  in  summer,  or  at  times  when  the  room  is  too 
warm. 

The  ventilating  registers  open  into  a  brick  ventilating 
shaft,  which  discharges  into  a  large  sheet-iron  pipe,  passing 
up  through  the  roof.  Better  results  would  be  obtained  if 
the  shaft  were  carried  vertically  through  the  roof;  but  in 
this  case  the  construction  of  roof  made  it  necessary  to  adopt 
the  plan  shown.  The  upward  current  of  air  in  the  ventilat- 
ing shaft  is  accelerated  by  a  coil  of  \\  inch  pipe,  placed  just 
above  the  upper  register. 

This  building  was  inspected  Dec.  6,  1889,  with  the  follow- 
ing result  :  — 

A  double  set  of  windows  is  provided  for  the  building,  and, 
with  their  aid  in  ventilating,  AVolpert's  air  tester  gave,  in 
several  rooms,  7.7,  8.3  and  8.7  parts  carbonic  acid  in 
10,000  ;  with  windows  and  doors'  to  hall  closed,  just  after 
beginning  of  session,  gave  9.5  parts;  and  near  the  close  of 
the  session,  under  the  same  conditions,  gave  14  parts  car- 
bonic acid  in  10,000. 

Method  of  Ascertaining  the  Quantity  and  Quality 
of  Air  ix  Inhabited  Apabtments. 
In  making  tests  of  the  quality  of  the  air  in  school-rooms 
or  other  inhabited  apartments.  Professor  Wolpert's  air  tester 
has  been  used  by  the  inspectors.  While  it  is  not  absolutely 
essential  for  our  purposes  to  obtain  the  strictest  accuracy  in 
determining  the  quality  of  air  in  any  given  apartment,  yet. 
in  testing  the  quality  of  air,  this  little  instrument  has  been 
found,  when  compared  with  scientific  analysis  of  air,  to  be 
practically  all  that  is  required  for  our  use. 
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This  instrument  consists  of  a  simple  rubber  bulb  (A),  of 
a  capacity  of  28  cubic  centimeters,  a  glass  outlet  tube  (B), 
with  a  constriction  near  its  extremity  (E).  A  glass  test 
tube,  12  centimeters  in  length  (C),  and  12  millimeters  in 
diameter,  has  a  horizontal  mark  near  the  bottom,  indicating 
the  point  to  which  it  must  be  filled  with  perfectly  clear  lime- 
water,  to  contain  3  cubic  centimeters.  The  bottom  of  the 
tube  is  whitened,  and  has  a  black  mark  stamped  upon  it  (D). 
A  small  wooden  stand,  a  brush  or  swab,  a  vial  of  vinegar  for 
cleaning  the  tube,  and  a  bottle  of  clear  lime-water,  completes 
the  outfit. 

In  addition  to  the  air  tester,  Cassillor's  or  Hick's  ane- 
mometers have  been  used,  to  determine  the  quantity  of  air 
supplied  to  or  extracted  from  the  buildings  or  school- 
rooms. Great  care  has  been  taken  to  have  these  instruments 
correct,  the  correction  for  the  standard  one  kept  at  this 
office  having  been  certified  to  by  the  United  States  signal 
officer  at  Xew  York. 

Reports  of  Accidents  in  Manufacturing 
Establishments. 
Pursuant  to  the  requirement  of  the  statute  relating  to 
these  accidents,  I  have  pr^oared,  as  minutely  as  possible,  a 
detailed  statement  of  these  reports,  with  reference  to  the 
causes  leading  to  the  same,  and  the  injuries  resulting  in  the 
several  cases,  which  latter  are  given  in  a  general  way, 
together  with  such  additional  facts  as  have  been  presented  in 
connection  with  this  subject.  From  the  reports  sent  to  this 
office  during  the  year,  it  will  be  seen,  that  while,  in  some 
cases,  the  number  varies  but  little  from  that  of  a  year  ago, 
in  others  there  is  a  marked  reduction  in  the  Dumber  of 
casualties,  which  is  gratifying.  The  statute  which  relates  to 
these  accident  reports  has  been  in  effect  since  July  1,  1886, 
and  is  as  follows  :  — 

[Chapter  260,  Acts  of  1886.] 
An  Act  relative  to  reports  of  accidents  in  factories  and 

manufacturing  establishments. 
Be  it  enacted,  etc  ,  as  follows : 

Section  1.  All  manufacturers  and  manufacturing  corporations 
shall  forthwith  send  to  the  chief  of  the  Massachusetts  district 
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police  a  written  notice  of  any  accident  to  an  employee  while  at 
work  in  any  factory  or  manufacturing  establishment  operated  by 
them,  whenever  the  accident  results  in  the  death  of  said  employee, 
or  causes  bodily  injury  of  such  a  nature  as  to  prevent  the  person 
injured  from  returning  to  his  work  within  four  days  after  the 
occurrence  of  the  accident. 

Sect.  2.  Any  person  or  corporation  violating  any  of  the  pro- 
visions of  section  one  of  this  act  shall  be  punished  by  a  fine  not 
exceeding  twenty  dollars. 

Sect.  3.  The  chief  of  the  Massachusetts  district  police  shall 
keep  a  record  of  all  accidents  so  reported  to  him,  together  with  a 
statement  of  the  name  of  the  person  injured,  the  city  or  town 
where  the  accident  occurred,  and  the  cause  thereof,  and  shall 
include  an  abstract  of  said  record  in  his  annual  report. 

Sect.  4.  This  act  shall  take  effect  on  the  first  day  of  July  in 
the  year  eighteen  hundred  and  eighty-six. 

There  were  seven  hundred  and  two  cases  of  accident 
reported  during  the  past  year,  in  which  seven  hundred  and 
eight  persons  received  injuries.  In  each  of  three  accidents 
reported,  more  than  one  person  was  injured.  An  accident 
by  the  breaking  of  an  elevator  cable,  letting  the  car  drop 
about  eight  feet,  caused  injuries  to  four  men,  who  were 
riding  on  the  car.  By  the  bursting  of  a  hydro-extractor, 
one  person  was  killed  and  two  others  were  more  or  less 
injured.  Another  accident  occurred,  where  two  men  were 
injured  who  were  engaged  in  adjusting  a  belt. 

Nineteen  fatal  accidents  occurred.  Of  this  number,  six 
were  killed  by  being  caught  on  the  main  shafting,  two  were 
killed  by  cylinder  paper-making  machines,  and  one  in  each 
of  the  following  cases  :  falling  into  main  speed  gear,  break- 
ing of  hatchway  rope,  circular  saw,  struck  in  the  side  by 
a  broken  bolt,  bursting  of  iron  pulley,  by  being  caught  in 
mule  carriage,  dropping  of  elevator  car,  bursting  of  hydro- 
extractor,  falling  through  elevator  well,  being  drawn  in 
between  rolls  of  a  gig  machine,  and  being  drawn  in  betw  een 
rolls  of  a  stretching  machine.  Farther  on  in  this  report  will 
be  found  the  details  in  each  of  these  cases,  as  tar  as  they 
could  be  ascertained  by  careful  investigation  of  the  attendant 
circumstances. 

An  examination  of  the  list  of  injuries  sustained  will  show, 
that,  of  the  entire  number  of  persons  injured  (seven  hundred 
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and  two) ,  there  were  three  hundred  and  ninety-three,  or  more 
than  fifty-five  per  cent,  of  the  whole  number,  whose  injuries 
were  confined  to  the  hand,  including  the  thumb  and  fingers. 
If  we  deduct  from  the  whole  number  injured  the  number  of 
those  who  did  not  receive  their  injuries  in  operating  machin- 
ery, or  by  the  elevators,  shafting,  belting,  etc.,  those  who 
met  with  accidents  by  falls,  and  from  the  innumerable  causes 
incident  to  ordinary  labor  (the  latter  thus  reported  exceed- 
ing two  hundred),  we  find  that  about  eighty  per  cent,  of  the 
number  sustaining  injuries  while  operating  machinery  of 
every  description,  reeeived  such  on  the  hand,  thumb  or 
lingers.  About  one-fourth  of  the  injuries  of  this  nature  (to 
the  fingers)  resulted  in  partial  loss  of  the  member. 

There  is  another  fact  in  connection  with  the  record  of  the 
accident  reports  for  this  year,  which,  it  seems  to  me,  should 
be  mentioned  here,  as  showing  that  a  large  proportion  of 
these  injuries  might  have  been  averted,  had  reasonable  care 
and  the  ordinary  caution  only  been  exercised  on  the  part  of 
those  persons  whose  cases  I  am  about  to  mention.  I  allude 
to  the  large  number  who  met  with  injuries  while  attempting 
to  clean  the  machinery  they  were  operating  while  the  same  was 
in  motion;  or  in  attempting  to  oil  said  machinery ,  or  pick 
off  waste  or  other  matter,  which  had  lodged  in  some  part  of 
the  machine,  without  first  stopping  the  same  for  the  purpose. 
There  were  one  hundred  and  thirteen  persons,  according  to 
the  reports  received,  who  were  injured  in  this  manner; 
nearly  one-sixth  of  the  entire  number,  or  more  than  sixteen 
per  cent.  In  these  cases  the  operatives  were  acting  in  direct 
violation  of  the  rules,  which  prohibit  the  cleaning  of  machin- 
ery when  it  is  in  motion,  or  attempting  to  remove  from  the 
same  waste  or  other  matter,  without  stopping  the  machine. 
It  is  unfortunate  that  such  has  been  the  case  ;  that  these 
persons  should  incur  such  risks  for  the  sake,  perhaps,  of 
gaining  a  little  time,  or  of  running  off  a  little  more  work. 
The  female  portion  of  the  help  seems  to  have  suffered  the 
most  in  this  way,  and  gearing  seems  to  have  been  the  im- 
mediate cause  in  most  of  the  cases.  Of  course,  under  such 
circumstances,  safeguards  are  of  little  avail ;  as  due  care  is 
necessary  in  any  event,  whatever  may  be  the  means  used  or 
adopted  for  the  proteetion  of  life  or  limb. 
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While,  in  the  greatesl  Dumber  of  the  cases  which  are  re- 
ported, the  facts  are  very  clearly  stated,  giving  the  names 
of  the  persons  injured,  and  the  time,  place  and  cause  of 
accident,  complying  with  the  law  as  fully  as  possible,  yet 
there  are  a  great  many  reports  received  which  do  not  con- 
tain all  the  information  necessary  under  the  statute  ;  in  many 
cases  not  stating  the  cause,  and  in  others  not  giving  it  as 
definitely  as  required.  Of  course,  in  these  latter  cases,  the 
persons  sending  the  reports  are  written  to  for  further  facts 
regarding  the  accident,  and,  almost  invariably,  the  same  is 
furnished  by  them  ;  showing  that,  while  there  may  have 
been  a  lack  of  information  on  their  part  regarding  the  law, 
at  the  same  time  they  were  ready  to  comply  with  its  provi- 
sions, when  fully  informed  of  their  nature.  It  seems  to  me, 
therefore,  in  view  of  the  possible  construction  which  many 
may  place  upon  this  law,  that,  if  the  statute  were  so  amended, 
requiring  the  immediate  cause  of  accident  to  be  stated  in  the 
report,  in  such  a  way  as  would  indicate  the  exact  kind  of 
machinery  on  which  the  injury  was  received,  and  the  nature 
of  the  injury  thus  sustained,  so  far  as  it  could  generally  be 
determined,  it  would  remedy  this  matter  fully,  and,  I  think, 
would  be  of  great  benefit  in  the  future. 

The  following  list  gives  the  number  of  persons  injured, 
and,  in  most  of  the  cases,  the  nature  of  the  injury.  Like 
the  number  last  year,  a  very  large  percentage  of  the  injuries 
were  slight,  and  all  of  those  not  enumerated  are  of  that 
kind  :  — 


Fatally  injured,   19 

Injury  to  arm,  78 

In  twenty-four  eases  the  arm  was  broken,      .       .  .24 
four  cases  the  arm  was  amputated  (two  cases,  right 
arm),.      .      .      .      .      .      .      .      .      .  4 

one  case,  amputated  in  part,  1 

five  cases,  fractured,  o 

Wrist  injured,   20 

In  eight  cases,  wrist  was  broken,  8 

two  cases,  wrist  was  sprained,    .       .       .       .  .2 

two  cases,  wrist  was  dislocated,  2 

Shoulder  injured,  7 

Shoulder-blade  broken,  •   .  .1 

Shoulder  dislocated,  1 

Collar-bone  broken,  ...   2 
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Injury  to  hand,  74 

In  five  cases,  the  hand  was  amputated  (two  cases,  right 

hand),    5 

four  cases,  the  hand  was  crushed  or  lacerated,  .  .  4 
one  case,  the  bones  were  fractured,    ....  1 

Injury  to  fingers,  26G 

In  seventeen  cases,  one  finger  was  amputated  entire,  .  17 
fifty-three  cases,  one  finger  was  amputated  in  part,  .  53 
four  cases,  two  fingers  were  amputated  entire,  .  .  4 
twelve  cases,  two  fingers  were  amputated  in  part,  .  12 
two  cases,  three  fingers  were  amputated  entire, .  .  2 
two  cases,  three  fingers  were  amputated  in  part,  .  2 
three  cases,  four  fingers  were  amputated  entire,  .  3 
ten  cases,  one  finger  was  broken,  ....  10 
sixteen  cases,  the  nail  was  torn  off,     .       .       .  .16 

Injury  to  the  thumb,  53 

In  eight  cases,  the  thumb  was  amputated  entire,  .  .  8 
eight  cases,  the  thumb  was  amputated  in  part,  .  .  8 
six  cases,  the  thumb  was  broken,       .       .       .  .6 

Injury  to  the  leg,  46 

In  fifteen  cases,  the  leg  was  broken,  ....  15 
one  case,  the  left  leg  was  amputated  (caused  by  a 

falling  wall),  1 

four  cases,  the  leg  was  either  scalded  or  burned,  .  4 
one  case,  the  knee  pan  was  broken,  ....  1 
one  case,  the  left  leg  was  amputated,  in  part,    .       .  1 

Injury  to  the  ankle,  11 

In  nine  eases,  the  ankle  was  sprained,  ....  9 
two  cases,  the  ankle  was  broken,       ....  2 

Injury  to  foot,  62 

In  two  cases,  the  foot  was  crushed,  .       .       ...  .2 

twelve  cases,  the  toes  were  crushed,   .       .       .  .12 

eight  cases,  the  foot  was  scalded  or  burned,      .       .  8 

Injury  to  the  hip,  5 

(In  all  the  cases,  the  bone  was  either  broken  or  fractured.) 

Injury  to  the  head,  28 

In  ten  cases,  the  eye  was  injured  (one  case,  the  eye  was 

lost),  10 

eight  cases,  scalp  wound,  8 

one  case,  slight  fracture  of  the  skull  (caused  while 

attempting  to  adjust  a  belt),  1 

Injury  to  rib,   2 

(In  one  case,  one  rib  was  broken ;  in  one  case,  two  ribs 
were  broken.) 

Injury  to  the  back  and  side,  14 

(In  one  case,  the  spine  being  injured.) 
Injury  to  the  abdomen,    .........  3 

Two  persons  were  ruptured,  one  by  falling  with  elevator  car,  and 

one  by  falling  from  window-sill  onto  edge  of  box,    ...  2 
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There  were  585  males  and  123  females  who  were  re- 
ported as  injured.  The  more  dangerous  and  hazardous 
work  has,  of  necessity,  to  be  performed  by  men  ;  and  the 
greater  risks  thus  taken  render,  of  course,  greater  the 
liability  to  accident  ;  hence  the  large  proportion  of  males 
injured. 

In  the  rolling  mill  of  a  wire  works,  a  red-hot  wire,  shoot- 
ing across  the  iron  floor,  caught  a  piece  of  rod,  also  hot, 
which  had  been  broken  from  a  previous  rolling,  and  threw  it 
into  the  air,  whirling  rapidly.  This  rod  was  about  four  feet 
long,  and  in  descending  struck  a  boy  who  was  employed  in 
the  place,  the  rod  entering  the  right  side  of  his  ikk',  coming 
out  about  an  inch  from  his  nose,  on  the  left  side  of  his  face. 
The  rod  was  promptly  cut  and  drawn  out,  and  the  boy  was 
taken  to  the  hospital  for  treatment. 

A  most  fortunate  escape  from  a  fatal  result  was  that  of  a 
man  who  was  working  about  the  shafting,  when  his  clothing 
was  caught  on  the  same,  and  he  was  drawn  up  and  around 
the  shaft  once,  causing  all  his  clothing  to  be  stripped  from 
his  body.  His  right  side  and  arm  were  badly  bruised,  but, 
remarkable  as  it  is,  no  bones  were  "broken,  and  he  was  not, 
apparently,  otherwise  injured. 

Another  case  of  a  most  remarkable  escape  from  serious 
injury  was  that  of  a  man  who  was  employed  in  the  engine 
room  at  one  of  the  cotton  factories.  While  wiping  the 
engine,  and  standing  between  the  connecting  rod  and  the 
frame  of  the  engine,  he  tried  to  get  on  the  other  side  ;  but 
the  rod,  coming  back  on  the  inward  throw,  lifted  him  oil' his 
feet  and  drew  him  backward  toward  the  cylinder,  and  then, 
rising  on  the  upward  stroke,  jammed  his  left  side  between 
the  rod,  and  top  of  cross-head  slides,  and  then  threw  him  to 
the  floor.  He  received  bad  bruises  and  was  badly  shaken 
up,  but  escaped  further  injury. 

There  was  another  case  in  a  wire  works,  where  one  of  the 
employees,  while  passing  in  front  of  the  pipe  which  conveys 
the  rod  from  one  section  of  the  rod-mill  to  the  other,  two 
rods  coming  through  the  pipe  in  quick  succession,  was  struck 
by  the  second  rod,  which  was  about  five-sixteenths  of  an  inch 
thick  ;  and  about  eighteen  inches  in  length  of  this  rod  passed 
through  his  foot,  just  below  the  ankle.    He  received  quite  a 


170    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


severe  injury,  but  the  physician  in  the  case  did  not  consider 
it  a  necessarily  dangerous  wound. 

In  one  case,  a  man  was  stooping  over  a  revolving  shaft, 
and  came  in  such  close  proximity  to  the  same  that  his  beard 
was  caught  by  the  shaft  and  pulled  out  by  the  roots,  causing, 
of  course,  the  most  excruciating  pain  and  suffering. 

A  female  employee  was  injured  by  the  breaking  of  a  pulley, 
which  was  attached  to  the  main  shaft.  Two  new  ropes  had 
been  put  on  the  main  shaft,  and,  in  starting  up,  the  tension 
was  too  strong,  causing  the  breaking  of  the  pulley,  bending 
one  section  of  the  main  shaft  and  tearing  the  hanger  from  the 
ceiling.  Miss  Mary  Collins  (the  person  injured)  was  walk- 
ing underneath  at  the  time,  and  was  struck  by  the  flying 
pieces  of  the  hanger.  She  received  a  bad  cut  on  the  head, 
and  her  back  and  shoulders  were  severely  bruised. 

A  case  of  accident  to  an  elevator  car  was  caused  by  the 
breaking  of  the  cable.  On  the  car  at  the  time  were  four 
men,  one  of  whom  had  his  spine  badly  injured,  and  another 
his  foot  sprained.  The  two  others  were  not  seriously  hurt. 
The  elevator  car  dropped  about  eight  feet.  An  examination 
of  the  elevator  failed  to  reveal  any  defect,  and  the  theory  is 
that  the  safety  device  did  not  have  time  to  work. 

The  causes  of  accident,  as  seen  by  the  list  which  follows, 
are  many,  and  as  varied  as  ever.  Many  of  those  cases,  not 
occurring  through  the  operation  of  machinery,  are  not  here 
enumerated  ;  except  where  a  considerable  number  were  from 
the  same  or  similar  cause,  such  as  in  the  case  of  accidents 
by  falling,  in  moving  machinery,  etc.  Undoubtedly  many 
cases  reported  did  not  come  within  the  statute ;  but,  never- 
theless, they  have  all  been  filed  with  the  others,  and  recorded 
in  like  manner.    The  list  is  here  given  :  — 

Injured  by  machinery  in  cotton,  woollen,  paper  and  shoe  factories,  272 


gearing,  .    86 

belting,  shafting  and  pulleys  (eighteen  of  these  were 

injured  while  shifting  or  repairing  belts),       .       .  29 

planing  and  moulding  machines,   14 

Injured  by  lathes,   11 

circular  saws,   14 

elevators,   37 

while  riding  on  elevator,  and  getting  hand  or  foot 
caught  between  car  and  flooring,       .  .21 
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Injured  by  elevators  —  concluded, 

by  jumping  onto  elevator,  when  it  was  in  motion,  .      .  3 
by  dropping  of  oar  (one  ease  causing  injuries  to  1 

persons),  5 

were  struck  by  descending  ear.  2 

by  falling  through  elevator  well,  G 

Injured  by  falling  through  hatchways  or  hoistways,     ...  6 

falling  from  ladders  and  staging  20 

while  handling  mechanical  tools,  8 

burning  (in  most  cases  by  molten  iron),      .       .       .  12 

scalding,  14 

falling  of  articles  of  heavy  weight  (in  most  cases  in- 
jury to  the  hand  or  foot),  28 

while  removing  machinery  and  other  articles,  and 

working  about  cars  18 

belts  and  pulleys  breaking,  and  falling,  ...  8 
slipping,  and  falling  on  floor,  or  against  some  machine 

or  other  object,  24 

falling  into  wheel  pits,  3 

derricks  and  in  stone  quarries,  7 

flying  steel,  3  ;  flying  shuttli  s,  2,  5 

falling  on  stairways,  3 


The  Injuries  caused  by  gearing  have  been  mentioned  sep- 
arately in  the  foregoing  table;  but,  in  the  greatest  number 
of  the  cases,  the  gearing  was  connected  with  and  formed  a 
part  of  the  machine  which  was  operated. 

The  cases  which,  from  the  circumstances  attending  them, 
seemed  to  require  investigation,  I  give  below,  with  such 
facts  in  each  instance  as  the  inspectors,  from  careful  exam- 
ination, could  elicit.  The  fatal  cases  arc  included  in  the 
number. 

Charles  E.  Reed,  Boston.  New  England  Piano  Company. 
Date  of  accident,  Jan.  22,  1889.  This  was  a  fatal  accident. 
While  at  work  at  a  circular  saw,  a  piece  of  board  about  eight 
inches  long,  six  inches  wide  and  two  inches  thick,  which  he  was 
sawing,  slipped  from  his  hands  and  fell  on  the  saw,  which  threw 
it  with  great  force,  striking  him  directly  over  the  heart,  killing  him 
instantly.  The  deceased  was  a  resident  of  Gardiner,  Maine,  and 
had  been  in  the  employ  of  the  establishment  only  three  days. 

Henry  Goss,  Westborough.  Gould  &  Walker's  shoe  factory. 
Date  of  accident,  Feb.  14,  1881).  This  accident  was  caused  by 
shafting,  resulting  in  loss  of  the  left  arm.  While  attempting  to 
put  a  belt  on  the  upper  pulley,  connecting  the  belt  with  the  pulley 
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of  a  sole-leather  racing  machine,  his  hand  became  entangled  in 
the  belt,  pulling  him  over  the  shaft,  around  which  he  was  carried 
twice,  and  then  thrown  to  the  floor.  His  arm  was  twisted  off  near 
the  elbow,  and  the  muscles  of  the  arm  and  shoulder  were  pulled 
out,  leaving  the  arm  on  the  shaft  when  he  dropped  to  the  floor. 
Another  portion  of  the  arm  was  afterwards  amputated,  and  he  was 
reported  as  doing  well,  and  in  a  fair  way  to  recover,  though  he 
suffered  terrible  injury. 

John  Kelly,  Boston.  James  Russell  &  Co.,  boiler  works. 
Date  of  accident,  Feb.  21,  1889.  This  accident  was  a  fatal  one. 
It  occurred  while  a  heater,  for  heating  water  to  supply  a  steam 
boiler,  was  being  tested.  The  heater  shell  was  48  inches  in 
diameter  and  110  inches  long,  of  T7^  inch  steel,  double  riveted,  with 
a  cast-iron  head  at  each  end,  drilled  to  receive  the  tubes,  over 
which  there  were  other  solid  cast-iron  heads,  to  make  the  whole 
tight,  and  which  were  fastened  to  a  heavy  flange  by  thirty-eight 
one-inch  bolts,  held  by  nuts.  These  heads  were  further  secured 
by  four  one  and  one-half  inch  bolts,  near  the  centre,  and  passing 
through  the  heater  from  one  head  to  the  other,  and  held  by  nuts 
on  the  outside.  At  a  cold-water  pressure  of  two  hundred  and 
forty  pounds,  one  of  these  long  bolts  was  pulled  apart,  about  six 
inches  from  one  end,  the  springing  of  the  cast-iron  heads  throwing 
or  forcing  the  long  part  of  the  bolt  some  ten  feet,  striking  Mr. 
Kelly,  who  was  just  then  passing  the  end  of  heater,  on  the  right 
side,  just  below  the  breast,  and  with  such  force  as  to  fracture  his 
ribs,  and  to  cause  his  death  the  next  day.  It  was  a  singular 
accident,  and  seemed  unavoidable.  The  same  bolts  had  before 
stood  a  test  of  two  hundred  and  seventy-five  pounds,  and  no  sign 
of  weakness  could  be  discovered  in  the  bolt. 

George  Thompson,  Boston.  Benjamin  Randall,  fertilizer  works. 
Date  of  accident,  Feb.  28,  1889.  The  injured  man  had  charge  of 
a  steam  tank  with  a  movable  bottom,  for  treating  fertilized  matter, 
and  was  employed  at  night-time.  After  a  certain  time  the  steam 
is  shut  off  from  the  tank,  and  the  matter  therein  reduced  by  this 
means  to  gelatine.  At  the  time  of  this  accident  the  man  supposed 
that  the  steam  had  been  shut  off  for  the  twelve  hours  previously  ; 
but,  when  the  nuts  were  loosened  to  remove  the  bottom,  the 
steam  and  boiling  gelatine  were  expelled  with  considerable  force, 
badly  scalding  him  about  the  face  and  neck.  He  was  re- 
moved to  the  hospital  and  comfortably  cared  for.  His  failure 
to  shut  off  the  steam  properly,  in  the  first  instance,  caused  the 
accident. 
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Adolph  Grahm,  Lowell.  Lowell  Bleachery.  Date  of  accident, 
March  <>,  1889.  This  was  a  fatal  case,  and  was  caused  by  the 
shafting.  Mr.  Grahm  was  a  carpenter,  and  was  employed  in  the 
repairing  department.  He  was  engaged  in  taking  measurements 
between  a  brick  wall  and  a  revolving  shaft.  His  clothing  was 
caught  on  the  shaft,  and  he  was  drawn  up  and  carried  around  it 
several  times,  the  clothing  being  stripped  from  the  upper  portion 
of  his  body,  and  he  was  thrown  with  terrible  force  against  the  wall, 
his  brains  being  dashed  out,  and  his  body  otherwise  horribly 
mangled.  He  was  undoubtedly  killed  when  his  head  first  struck 
the  wall,  lie  was  sent  to  do  this  work  during  the  noon  hour, 
when  the  machinery  would  be  stopped.  Had  he  waited  two  or 
three  minutes  longer  before  attempting  the  work,  the  accident 
would  not  have  happened,  as  it  was  then  about  the  point  of 
noon-time. 

&IARLES  Rose,  Jr.,  Worcester.  C'oes  Wrench  Company.  Date 
of  accident,  INIarch  14,  1880.  This  accident  occurred  in  the  black- 
smith shop  of  the  compan}T,  where  there  is  a  machine  called  a 
*•  heading  machine,"  used  for  pressing  out  the  heads  of  the 
wrenches.  Directly  in  rear  of  this  machine  are  two  gears,  one  of 
which  is  about  three  feet  in  diameter,  and  connected  with  another 
nearer  the  Moor,  about  eight  inches  in  diameter.  The  man  went  to 
the  rear  of  the  machine  to  examine  the  dies,  and,  while  stooping 
over,  his  clothing  was  caught  in  the  gears,  pulling  him  backward 
and  drawing  his  arm  in,  mangling  it  in  a  frightful  manner.  It  was 
necessary  to  amputate  the  arm  at  the  shoulder.  The  injured  man 
admitted  to  Mr.  Coes,  the  proprietor,  that  the  accident  was  due  to 
carelessness  on  his  own  part. 

J.  Frank  Hubbard,  Holden.  Austin's  saw-mill.  Date  of  acci- 
dent, March  15,  18.SD.  This  was  another  case  of  fatal  accident. 
It  occurred  in  the  basement  of  the  mill,  where  Mr.  Hubbard  had 
gone  for  the  purpose  of  grinding  planer  cutters.  At  the  time  of 
the  accident  he  was  alone  in  the  basement,  and  therefore  the  exact 
particulars  cannot  be  hail.  Mr.  Austin,  the  owner  of  the  mill,  and 
another  man,  were  at  work  on  the  Moor  above,  and  their  attention 
was  first  attracted  by  the  sudden  stopping  of  the  machinery. 
Hastening  to  find  the  cause,  they  went  to  the  basement,  and  found 
Mr.  Hubbard's  body  caught  in  the  main  gear  on  the  flume.  When 
he  was  reached,  there  was  no  sign  of  life.  It  would  appear,  from 
all  the  circumstances  attainable,  that,  while  attempting  to  let  on 
more  water  for  grinding  the  tools,  and  by  using  a  lever  to  do  so, 
he  probably  got  upon  the  flume  br  bulkhead,  which  is  about  three 
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feet  above  the  floor,  and  which  would  bring  his  neck  about  on  a 
line  with  the  gears.  His  lever,  slipping,  caused  him  to  be  thrown 
into  the  gears.  This  is  the  most  likely  theory.  His  neck  was 
found  to  be  broken,  and  of  course  he  was  killed  instantly. 

Dennis  Hayes,  Gardner.  Hey  wood  Bros.  &  Co.  Date  of 
accident,  March  30,  1889.  This,  too,  was  an  accident  having  a 
fatal  result,  and  was  caused  by  a  fall  through  a  hatchway.  Mr. 
Hayes  was  foreman  of  the  storehouse  department,  and  was  letting 
down  chairs  from  the  third  floor  and  through  the  hatchway,  by 
means  of  a  tackle  block  fastened  to  a  beam  above  by  ropes.  It 
seems  he  was  in  a  hurry  to  get  home,  as  his  wife  was  sick,  and, 
instead  of  going  down  the  stairway,  he  attempted  to  let  himself 
down  by  the  rope  with  the  chairs.  The  additional  weight  caused 
the  rope  which  held  the  block  to  break,  and  he  fell  to  the  first 
floor,  causing  his  death  almost  instantly. 

Alexander  Auther,  Lawrence.  Munroe  Felt  and  Paper  Com- 
pany. Date  of  accident,  May  9,  1889.  Another  fatal  accident, 
and  caused  by  paper- making  machinery.  He  was  employed  as  a 
helper  on  a  cylinder*  paper-making  machine.  The  person  having 
charge  of  the  machine  was  on  one  side,  and  Mr.  Auther  was  on 
the  side  opposite.  No  one  knows  exactly  the  way  in  which  he 
was  caught  in  the  machine,  but  it  is  the  supposition  that,  in 
endeavoring  to  adjust  some  portion  of  the  material  then  passing 
through  the  machine,  he  stepped  onto  a  pipe  about  a  foot  above 
the  floor,  and  reached  between  two  sets  of  cylinders,  which  are 
placed  one  above  the  other,  the  space  between  the  two  sets  beiug 
about  two  feet,  for  the  purpose  of  arranging  this  material.  The 
probability  is  that  his  feet  slipped  from  the  pipe  on  which  he  was 
standing,  thereby  throwing  his  hand  forward  and  drawing  his  arm 
in  between  the  cylinders.  The  arm  was  drawn  in  the  entire 
length,  and  his  shoulder  also,  causing  his  neck  to  be  broken,  and 
killing  him  instantly.  It  seems  that  others  have  been  caught  in 
this  way  before,  but  they  succeeded  in  extricating  themselves 
before  much  injury  could  be  done.  It  is  one  of  those  machines  to 
guard  which  it  is  hardly  possible,  and  at  the  same  time  have  the 
machine  perform  its  work  in  a  proper  manner. 

Charles  Bedard,  Worcester.  H.  O.  Hudson  &  Co.  Date  of 
accident,  May  15,  1889.  This  accident  was  another  one  having 
a  fatal  result.  It  was  the  case  of  a  man  who  was  operating  a 
machine  used  in  the  manufacture  of  leather  belting,  and  called  a 
"  stretching  machine."    In  some' way  his  hand  was  caught  in  the 
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rolls  of  the  machine,  drawing  his  arm  in,  and  injuring  it  to  such 
an  extent  that  it  was  considered  necessary  to  have  it  amputated 
near  the  shoulder ;  but,  nevertheless,  the  injuries  were  such  that 
he  died  a  few  days  after  the  accident. 

Michael  Barrett,  Worcester.  Washburn  &  Moen  Manufact- 
uring Company.  Date  of  accident,  June  26,  1889.  This  was 
the  case  of  a  boy  between  sixteen  arid  seventeen  years  of  age. 
He  was  engaged  in  oiling  the  bearings  on  the  continuous  rod  mill. 
His  duties  were  to  oil  these  bearings  after  six  o'clock  in  the  after- 
noon, when  the  machinery  was  stopped,  and  before  seven  o'clock, 
when  the  machinery  would  start  up  again  for  the  help  who  were 
to  work  at  night.  He  did  not  wait  at  this  time  for  the  wheel  to 
stop  fully,  attempting  to  oil  the  machinery  which  was  yet  in  mo- 
tion, and  was  caught  in  the  couplings,  one  leg  being  drawn  in 
between  them.  His  leg  was  badly  bruised  and  torn,  and  other 
parts  of  his  body  were  cut  and  bruised,  but  no  bones  were  broken. 
He  was  taken  to  the  city  hospital  for  treatment. 

Michael  Dixax,  Dracut.  Collins'  Mills.  Date  of  accident, 
July  17,  1880.  This  was  a  fatal  accident,  caused  by  being  caught 
in  the  rolls  of  a  gig  machine.  Mr.  Dinan  was  engaged  in  tending 
this  machine,  and  had  just  reversed  the  motion,  to  cause  the  cloth 
to  unroll  from  the  cylinder  ;  he  had  hold  of  the  leader  attached  to  the 
cloth,  and  placed  it  on  the  bottom  roll,  so  as  to  wind  on  said  roll, 
when  through  some  means  his  hand  was  caught  between  the  cloth 
and  rolls,  winding  his  arm  around  one  roll,  and  drawing  him  under 
the  cylinder.  His  arm  was  broken  in  three  places,  and  he  received 
such  other  injuries  that  he  died  from  their  effect  about  two  hours 
afterward.  lie  was  about  seventy  years  of  age,  and  the  shock  to 
his  system,  together  with  his  injuries,  caused  a  fatal  result. 

William  Kexxey,  Cambridge.  Harvard  Printing  Company. 
Date  of  accident,  Aug.  23,  1889.  An  accident  caused  by  falling 
through  an  elevator  well.  The  person  injured,  a  lad  seventeen 
years  old,  was  riding  on  the  elevator  car,  and  when  at  the  third 
floor  stepped  onto  said  floor  for  some  purpose,  returning  to  the 
elevator  a  very  short  time  afterward.  While  absent,  however,  the 
elevator  car  had  been  raised,  and  Kenuey,  ignorant  of  this  fact, 
owing,  in  all  probability,  to  insufficient  light  in  the  well,  stepped 
into  the  opening  and  fell  through,  receiving,  as  a  matter  of  course, 
severe  injuries.  There  are,  on  each  floor  at  the  elevator  opening, 
doors  with  springs  to  close,  the  doors  being  furnished  with  two 
ordinary  knob  catches.    It  is  probable  that  some  one,  wishing  to 
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use  the  elevator,  withdrew  it  from  that  floor  just  at  a  time  when 
Kenney,  in  his  short  absence,  supposing  it  could  not  have  been 
disturbed,  had  returned  to  the  opening. 

Stanislaus  Gaboney,  Chicopee.  Chicopee  Manufacturing  Com- 
pany. Date  of  accident,  Aug.  30,  1889.  This  was  the  case  of 
a  boy  sixteen  years  of  age,  who  was  killed  in  consequence  of  the 
bursting  of  an  iron  pulley.  .  At  the  time  of  the  accident  young 
Gaboney  was  at  work  doffing  on  a  spinning  frame,  which  was 
located  under  the  pulley,  the  latter  being  on  a  counter  shaft,  about 
thirteen  feet  above  the  floor.  When  the  pulley  burst,  one  piece 
flying  out  of  the  window,  the  belt  run  by  the  same  became  en- 
tangled on  the  portion  of  the  pulley  still  on  the  shafting,  and 
caused  the  shaft  to  be  dragged  from  its  bearings  and  fall  to  the 
floor.  A  portion  of  the  shaft  in  falling  struck  Gaboney,  crushing 
in  the  back  of  his  skull.  He  lived  only  about  twenty  minutes 
after  the  accident  occurred. 

Nora  Maroney,  Springfield.  Fisk  Manufacturing  Company. 
Date  of  accident,  Sept.  3,  1889.  This  accident,  a  fatal  one,  is 
the  first  case  reported  to  this  office  since  the  law  requiring  these 
reports  went  into  effect,  where  a  female  operative  was  killed.  If 
any  other  fatality  occurred  in  the  case  of  a  female  injured  in  any 
manufacturing  establishment,  it  was  not  the  immediate  result  of 
.such  accident,  and  certainly  no  information  to  that  effect  ever 
reached  this  office.  However,  it  is  sad,  as  in  all  the  other  fatalities, 
to  record  one  now.  As  the  operatives  were  returning  to  work 
after  dinner  on  the  day  mentioned,  one  of  the  men  discovered  the 
body  of  Mrs.  Maroney  on  the  elevator  car.  From  all  the  circum- 
stances which  attended  the  case,  it  is  evident,  beyond  doubt,  that 
she  came  into  the  building  a  little  before  starting  up  time,  or 
shortly  before  one  o'clock,  and  got  onto  the  elevator  and  started 
the  same,  to  go  to  the  third  floor,  where  she  was  employed.  From 
the  position  in  which  she  was  found,  it  was  seen  that,  in  ascending, 
her  head  and  shoulders  were  caught  between  the  platform  of  the 
car  and  beam  of  the  floor  above.  Whether  she  attempted  to  pick 
up  her  shawl,  which  some  think  was  the  case,  or,  from  the  fact 
that  she  did  not  understand  how  to  manage  the  car,  and  leaned 
over  too  far,  causing  the  accident,  is  hard  to  determine  ;  but  she 
was  caught  in  such  a  manner  and  injured,  that  she  could  have 
lived  but  a  very  short  time  afterward,  as  the  period  between 
the  time  when  she  must  have  gone  onto  the  elevator  and  the 
time  when  she  was  found  could  not  have  been  more  than  a  few 
minutes. 
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Victor  Forbea,  Sutton.  B.  R.  &  B.  Knight  (Manchaug  Cot- 
ton Mills).  Date  of  accident,  Sept.  4,  188(J.  A  fatal  accident, 
caused  by  shafting,  the  deceased  being  a  young  person,  only 
eighteen  years  old.  It  seems  that  a  belt,  leading  from  the  main 
shaft  to  a  counter  shaft,  connected  with  the  machine  he  was  oper- 
ating, was  loose,  and  he  spoke  to  the  foreman  about  it.  He  was 
told  to  let  it  be  until  the  speed  was  shut  down,  and  then  it  would 
be  fixed.  A  short  time  afterward,  when  the  foreman  had  left  the 
room,  Forbea  attempted  to  fix  the  belt  himself,  and  for  this  pur- 
pose got  upon  the  creel,  or  spinning  frame,  to  unship  said  belt. 
He  lost  his  balance,  and  to  save  himself  from  falling  threw  his 
ami  under  the  belt,  and  was  caught  by  the  same  and  drawn  over 
the  shaft.  The  speed  was  shut  down  as  soon  as  possible,  and  he 
was  taken  down  ;  but  he  sustained  such  terrible  injury  that  he  died 
about  three  hours  after  the  accident  happened. 

Joiix  Belt,  Fitchbutg.  Crocker,  Burbank  &  Co.,  paper  mills. 
Date  of  accident,  Sept.  5.  1889.  A  fatal  accident,  which  was 
caused  by  a  paper-making  machine.  He  was  left  in  charge  of  the 
machine  during  the  noon  hour,  and  the  exact  manner  of  his  death 
is  not  known.  He  was  found  dead  in  the  machine,  when  the  help 
returned  at  one  o'clock,  he  being  between  the  cylinders,  under  the 
endless  belt  of  felt  which  carries  the  pulp  to  the  cylinder ;  the 
upper  cylinder  being  movable  and  resting  on  the  lower  cylinder  by 
its  own  weight,  which  is  about  two  hundred  pounds.  He  evidently 
fell  onto  this  felt,  and  was  drawn  under  the  cylinder.  When 
examined,  it  was  found  that  no  bones  were  broken,  and  it  is 
probable  that  he  was  strangled  to  death,  being  entangled  in  the  felt. 

Michael  Dyer,  Leominster.  George  W.  "Wheelwright  Paper 
Company.  Date  of  accident,  Sept.  10,  1880.  This  was  another 
accident  by  shafting,  with  a  fatal  result.  Mr.  Dyer  was  assisting 
the  engineer  to  put  a  belt  on  the  main  shaft  in  the  basement  of 
the  mill.  He  was  holding  the  belt  on  the  lower  pulley,  while  the 
other  man  was  putting  it  on  the  pulley  above.  When  this  man  had 
got  the  belt  on  the  upper  pulley,  he  turned  around  only  to  find  his 
helper  caught  in  the  lower  pulley  ;  and,  before  he  could  stop  the 
machinery,  Mr.  Dyer's  arm  was  torn  off,  and  he  was  otherwise 
terribly  injured,  lie  lived  but  about  three  hours  afterward.  The 
location  of  the  belt  was  a  dangerous  one,  it  being  in  a  dark  place, 
and  never  should  have  been  put  on  when  the  machinery  was  in 
motion.  The  superintendent  stated  that  a  friction  pulley  would 
be  put  on,  which  would  partially  obviate  the  danger. 
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Lemon  Ritson,  Tfempleton.  Bowen,  Hadley  &  Co.  Date  of 
accident.  Sept.  25,-1889.  Another  case  of  fatal  result,  and  caused 
by  shafting.  It  appears  that  the  belt  running  from  the  main  shaft 
to  the  counter  shaft  of  planing  machine  broke,  and  Mr.  Ritson, 
who  was  running  the  machine,  and  another  man,  undertook  to 
mend  the  belt.  They  had  got  the  belt  spliced,  and  before  fasten- 
ing it  attempted  to  try  its  length  by  holding  it  on  one  pulley  and  up 
to  the  other.  In  doing  this,  the  belt  in  an  instant  was  quickly 
drawn  on  the  other  pulley,  and  Mr.  Ritson  was  drawn  or  thrown 
over  the  shafting,  and  then  onto  the  floor.  When  examined,  he 
was  found  to  be  bleeding  from  the  mouth,  but  no  bones  were 
broken.  Medical  assistance  was  summoned,  and  he  was  pro- 
nounced injured  internally.  He  died  from  the  effects  of  his  injuries 
about  four  hours  after  the  accident. 

John  A.  Livingstone,  Taunton.  H.  A.  Williams  Manufactur- 
ing Company.  Date  of  accident,  Oct.  3,  1889.  This  .accident, 
like  the  previous  one  given,  had  a  fatal  result,  and,  like  that  one, 
was  caused  while  attempting  to  adjust  a  belt.  The  person  killed 
was  a  boy  between  fifteen  and  sixteen  years  of  age.  He  was 
putting  a  small  belt  on  a  ten-inch  pulley  on  the  main  shaft,  and, 
it  is  supposed,  used  his  hands  alone,  instead  of  taking  the  stick 
provided  for  such  work,  and  which  he  had  been  directed,  on  vari- 
ous occasions,  to  always  use.  In  some  way,  while  standing  on  the 
bench  and  reaching  overhead,  his  hand  or  sleeve  of  his  frock  was 
caught  in  the  belt,  and  he  was  drawn  up  and  whirled  around  the 
shaft  His  arm  was  torn  off  near  the  elbow,  and  he  was  so 
terribly  injured  that  he  lived  only  a  few  minutes-  after  the  accident 
occurred. 

Everett  Cheney,  Maiden.  Adams  Bros.,  cotton  factory.  Date 
of  accident,  Oct.  8,  1889.  Mr.  Cheney  was  another  of  those 
unfortunate  men  who  lost  life  through  shafting.  He  was  the 
engineer  of  the  establishment,  and  was  alone  in  the  picker  room 
at  the  time  of  the  accident.  Another  employee,  entering  the  room, 
found  the  body  of  Mr.  Cheney  suspended  by  the  clothing  about  the 
neck  and  shoulders,  from  the  end  of  the  counter  shaft  projecting 
beyond  the  hanger,  upon  which  was  a  collar  with  a  set  screw,  pro- 
jecting nearly  or  quite  an  inch.  The  pressure  of  some  part  of  his 
person  had  run  the  belt  off  from  the  pulley,  thereby  stopping  the 
shafting  and  machinery.  When  the  body  was  taken  down,  it  was 
found  that  the  neck,  one  arm  and  several  ribs  were  broken.  It  is 
probable  that  he  climbed  upon  the  picker  machine,  directly  under 
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the  shaft,  for  the  purpose  of  repairing  the  exhaust,  attached  to  the 
machine,  and  his  clothing,  coming  in  contact  with  the  set  screw, 
caused  the  accident. 

Thomas  Martin,  Lowell.  Lawrence  Manufacturing  Company. 
Date  of  accident,  Oct.  29,  1889.  This  was  a  fatal  accident,  caused 
by  the  bursting  of  a  hydro  extractor.  This  hydro  extractor  had 
been  in  use  for  seven  years.  It  consisted  of  a  brass  basket,  so 
called,  about  three  and  one-half  feet  in  diameter,  enclosed  and 
revolving  within  an  iron  case,  the  said  case  being  constructed  of 
cast  and  boiler  iron.  At  the  time  of  the  bursting  of  this  brass 
basket,  and  consequently  of  the  iron  case,  the  extractor  was  run- 
ning at  its  usual  speed  :  namely,  twelve  or  thirteen  hundred  revo- 
lutions per  minute.  Mr.  Martin  was  struck  in  the  head  by  a  piece 
of  the  cast-iron  rim  of  the  outer  case,  fracturing  his  skull,  and 
causing  his  death  a  short  time  afterward.  At  the  same  time,  and 
through  the  same  cause,  two  other  men,  also  employees  of  the 
company,  were  injured  by  flying  pieces  of  the  iron :  Michael 
Garvey,  who  received  cuts  on  the  head  and  hand,  and  was  re- 
ported as  bring  injured  internally ;  and  Henry  Pelky,  who  was  cut 
and  bruised  on  the  arm  and  legs. 

Minor  Young,  Beverly.  Woodbury  Bros.  Date  of  accident, 
Nov.  1,  1889.  This  case  is  another  one  where  the  shafting  was  the 
cause,  but  happily  the  person  escaped  serious  injury.  Minor 
Young,  employed  in  the  factory,  and  about  seventeen  years  of 
age,  was  attempting  to  reach  the  handle  of  a  broom  which  another 
young  man  on  the  floor  above  was  putting  down  to  him  through  a 
small  hole  in  the  floor.  Young  could  not  reach  the  handle  from 
the  place  where  he  stood,  and  consequently  raised  himself  on  two 
shoe  horses,  being  nearly  under  the  short  end  of  a  piece  of  hang- 
ing shafting,  and  reached  up  to  grasp  the  handle.  His  clothing 
was  caught  on  the  set  screw,  and  he  was  carried  around  the  shaft 
and  then  thrown  violently  to  the  floor,  his  clothing  being  stripped 
from  his  body.  He  sustained  a  scalp  wound  and  several  cuts  and 
bruises  about  the  neck,  arms  and  shoulders ;  but  no  bones  were 
broken,  and,  as  far  as  could  be  ascertained,  no  internal  injury.  It 
was  a  narrow  escape  from  a  very  serious,  if  not  fatal,  result. 

John  F.  Jones,  Lowell.  Tremont  and  Suffolk  Mills.  Date  of 
accident,  Nov.  4,  1889.  This  was  a  fatal  accident,  caused  by 
falling  through  an  elevator  well.  Mr.  Jones  was  regularly  em- 
ployed in  ruuning  the  elevator.  He  had  brought  another  employee, 
with  a  truck  containing  spools,  up  to  the  third  floor,  and  had  helped 
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the  other  man  to  roll  the  truck  off  the  platform  onto  that  floor, 
leaving  the  elevator  empty.  It  is  found,  on  testing  the  same,  that, 
unless  care  is  taken  in  the  use  of  the  shipper  rod,  when  the  eleva- 
tor is  stopped,  to  have  the  belt  entirely  run  off  the  pulley,  the 
elevator  car,  when  relieved  of  the  weight  which  it  carries,  will 
move  slowly  upward,  the  belt  lapping  over  onto  the  movable 
pulley  sufficiently  to  cause  this  action  of  the  car.  This  was  so  in 
the  case  here  mentioned.  The  distance  between  the  edge  of  the 
elevator  platform  and  the  balanced  gate  protecting  the  opening  is 
about  three  feet.  Mr.  Jones,  after  helping  to  remove  the  load, 
and  standing  with  his  back  to  the  elevator,  raised  his  hands  to  close 
the  gate,  and,  at  the  same  time,  and  without  looking  behind  him, 
stepped  backward  to  the  elevator.  The  car  having  gone  upward, 
by  reason  of  the  shipper  rod  not  being  properly  used,  left  the 
elevator  well  open,  and  he  fell  through  the  same,  about  twenty- 
three  feet,  to  the  concrete  bottom.  He  was  instantly  killed,  his 
neck  having  been  broken  by  the  fall. 

Patrick  "Waldron,  Lowell.  Merrimack  Manufacturing  Com- 
pany. Date  of  accident,  Nov.  23,  1889.  This  was  a  fatal  acci- 
dent, caused  by  being  caught  between  the  stand  and  carriage  on 
mule  frame.  He  got  under  the  frame  for  the  purpose  of  cleaning 
the  machine,  it  being  in  motion  at  the  time,  and  was  backing  out 
from  under  the  same,  when  his  head  was  caught  between  the  car- 
riage and  stand,  and  it  was  crushed  in  such  a  manner  that  he  died 
from  the  injuries  received,  about  eight  hours  afterward.  He  was 
cleaning  the  machine,  contrary  to  the  rules,  which  forbid  cleaning 
such  when  in  motion,  notice  to  that  effect  being  posted  in  the 
room.  The  deceased  was  seventeen  years  of  age,  and  was  em- 
ployed as  a  back  boy  in  the  mule  room. 

In  a  number  of  the  cases  above  related,  the  accident  was 
perhaps  unavoidable.  In  others  it  was  due,  perhaps,  in  a 
great  measure,  to  lack  of  care  and  caution  on  the  part  of 
those  who  were  unfortunate  in  being  the  sufferers.  In  all 
the  cases  where  it  was  possible  so  to  do,  means  have  been 
taken  to  prevent  a  recurrence  of  such  accidents.  With  all 
the  care  and  scrutiny  which  it  is  possible  to  exercise  in  the 
matter,  "  accidents  will  happen  :  "  but  it  has  invariably  been 
the  conduct  of  this  department,  in  carrying  out  the  purposes 
of  these  inspection  laws,  to  seek  every  remedy  and  use  every 
legal  means  to  prevent  mishap  or  accident  in  the  use  of 
machinery  in  manufacturing  establishments ;  and  I  am  grati- 
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fied  in  knowing  that  the  inspectors  in  their  several  districts 
have  been  diligent  in  this  respect,  and  used  all  the  vigilance 
in  their  power  to  find  detects,  which  might,  if  not  remedied, 
result  in  .serious  accident.  My  experience  enables  me  to 
speak  with  much  favor  regarding  this  law,  as  I  know  it  has 
already  shown  good  results,  and  has  proved  itself  beneticial. 

[Chapter  426  ] 

An  Act  in  relation  to  ways  of  egress  and  means  of  escape 

from  fire  in  certain  buildings. 
Be  it  enacted,  etc.,  as  follows: 

Section  1.  Every  building  now  or  hereafter  used,  in  whole  or 
in  part,  as  a  public  building,  public  or  private  institution,  school- 
house,  church,  theatre,  public  hall,  place  of  assemblage  or  place 
of  public  resort,  and  every  building  in  which  ten  or  more  persons 
are  employed  above  the  second  story  in  a  factory,  workshop  or 
mercantile  or  other  establishment,  and  every  hotel,  family  hotel, 
apartment-house,  boarding-house,  lodging-house  or  tenement-house 
in  which  ten  or  more  persons  lodge  or  reside  above  the  second 
story,  and  every  factory,  workshop,  mercantile  or  other  establish- 
ment, the  owner,  lessee  or  occupant  of  which  is  notified  in  writing 
by  the  inspector  hereinafter  mentioned  that  the  provisions  of  this 
act  are  deemed  by  him  applicable  thereto,  shall  be  provided  with 
proper  ways  of  egress,  or  other  means  of  escape  from  fire,  suffi- 
cient for  the  use  of  all  persons  accommodated,  assembling,  em- 
ployed, lodging  or  residing  in  such  building ;  and  such  ways  of 
egress  and  means  of  escape  shall  be  kept  free  from  obstruction, 
in  good  repair  and  ready  for  use.  Every  room  above  the  second 
story  in  any  such  building  in  which  ten  or  more  persons  are  em- 
ployed shall  be  provided,  if  the  inspector  mentioned  in  the  fol- 
lowing section  shall  so  direct  in  writing,  with  more  than  one  way 
of  egress  by  stairways  on  the  inside  or  outside  of  the  building, 
placed  as  near  as  practicable  at  opposite  ends  of  such  room ; 
stairways  on  the  outside  of  the  building  shall  have  suitable  railed 
landings  at  each  story  above  the  first,  and  shall  connect  with  each 
story  by  doors  or  windows  ;  and  such  landings,  doors  and  win- 
dows shall  be  kept  clear  of  ice  and  snow  and  other  obstructions. 
Women  or  children  shall  not  be  employed  in  a  factory,  workshop 
or  mercantile  or  other  establishment,  in  a  room  above  the  second 
story  from  which  there  is  only  one  way  of  egress,  if  the  inspector 
mentioned  in  the  following  section  shall  so  direct  in  writing.  All 
doors  and  windows  in  any  building  subject  to  the  provisions  of 
this  section  shall  open  outwardly  if  the  inspector  mentioned  in  the 
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following  section  shall  so  direct  in  writing.  No  portable  seats 
shall  be  allowed  in  the  aisles  or  passageways  of  such  building 
during  any  service  or  entertainment  held  therein.  The  proscenium 
or  curtain  opening  of  all  theatres  shall  have  a  fire-resisting  curtain 
of  some  incombustible  material,  and  such  curtain  shall  be  properly 
constructed,  and  shall  be  operated  by  proper  mechanism ;  the 
certificate  of  the  inspector  mentioned  in  the  following  section  shall 
be  conclusive  evidence  of  a  compliance  with  such  requirements. 

Sect.  2.  It  shall  be  the  duty  of  such  inspectors  of  factories 
and  public  buildings,  as  may  be  assigned  to  such  duty  by  the  chief 
of  the  district  police  force,  to  examine,  as  soon  as  may  be  after 
the  passage  of  this  act,  and  thereafter  from  time  to  time,  all  build- 
ings within  his  district  subject  to  the  provisions  of  this  act,  and  it 
shall  be  the  duty  of  the  inspector  of  buildings  of  the  city  of  Boston 
so  to  examine  all  such  buildings  within  said  city.  In  case  any 
such  building  conforms,  in  the  judgment  of  such  inspector,  to  the 
requirements  of  this  act,  he  shall  issue  to  the  owner,  lessee  or 
occupant  of  such  building,  or  of  any  portion  thereof  used  as  above 
mentioned  in  section  one,  a  certificate  to  that  effect,  specifying  the 
number  of  persons  for  whom  the  ways  of  egress  or  means  of  escape 
from  fire  are  deemed  to  be  sufficient.  Such  certificate  shall  be 
conclusive  evidence,  as  long  as  it  continues  in  force,  of  a  com- 
pliance on  the  part  of  the  person  to  whom  it  is  issued  with  the 
provisions  of  this  act.  But  such  certificate  shall  be  of  no  effect  in 
case  a  greater  number  of  persons  than  therein  specified  are  accom- 
modated or  employed,  or  assemble,  lodge  or  reside  within  such 
building  or  portion  thereof,  or  in  case  such  building  is  used  for 
any  purposes  materially  different  from  those  for  which  it  was  used 
at  the  time  of  the  granting  thereof,  or  in  case  the  internal  arrange- 
ments of  such  building  are  materially  altered,  or  in  case  any  ways 
of  egress  or  means  of  escape  from  fire  existing  in  such  building  at 
the  time  of  such  granting  are  stopped  up,  rendered  unavailable  or 
materially  changed  ;  and  in  no  case  shall  such  certificate  continue 
in  force  for  more  than  five  years  from  its  date.  Such  certificate 
may  be  revoked  by  such  inspector  at  any  time  upon  written  notice 
to  the  person  holding  the  same,  or  occupying  the  premises  for 
which  it  was  granted,  and  shall  be  so  revoked  whenever,  in  his 
opinion,  any  conditions  or  circumstances  have  so  changed  that  the 
existing  ways  of  egress  and  means  of  escape  are  no  longer  proper 
and  sufficient.  A  copy  of  the  said  certificate  shall  be  kept  posted 
in  a  conspicuous  place  upon  every  floor  of  such  building  by  the 
person  occupying  the  premises  covered  thereby. 
.  Sect.  3.  Upon  an  application  being  made  to  an  inspector  for 
the  granting  of  a  certificate  under  this  act,  he  shall  issue  to  the 
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person  making  the  same  an  acknowledgment  that  such  certificate 
has  been  applied  for,  and  pending  the  granting  or  refusal  of  such 
certificate  such  acknowledgment  shall  have  for  a  period  of  ninety 
days  the  same  effect  as  such  certificate,  and  such  acknowledgment 
may  be  renewed  by  such  inspector  with  the  same  effect  for  a 
further  period  not  exceeding  ninety  days,  and  may  be  further 
renewed  by  the  chief  of  the  district  police,  until  such  time  as  such 
certificate  shall  be  granted  or  refused. 

Sect.  4.  In  case  any  change  is  made  in  any  premises  for  which 
a  certificate  has  been  issued  under  this  act,  whether  in  the  use 
thereof  or  otherwise,  such  as  terminates  the  effect  of  such  certifi- 
cate, as  above  provided  in  section  two,  it  shall  be  the  duty  of  the 
person  making  the  same  to  give  written  notice  thereof  forthwith 
to  the  inspector  for  the  district,  or  to  the  chief  of  the  district 
police,  if  such  premises  are  outside  of  the  city  of  Boston,  or 
to  the  inspector  of  buildings  of  the  city  of  Boston,  if  within 
said  city. 

Sect.  5.  In  case  any  building  or  portion  thereof  subject  to  the 
provisions  of  this  act  is  found  by  an  inspector  to  fail  to  conform 
thereto,  or  in  case  any  change  is  made  in  such  building  or  portion 
thereof  such  as  terminates  the  effect  of  a  certificate  formerly 
granted  therefor  as  aforesaid,  it  shall  be  the  duty  of  such  inspector 
to  give  notice  in  writing  to  the  owner,  lessee  or  occupant  of  such 
building,  specifying  and  describing  what  additional  ways  of  egress 
or  means  of  escape  from  fire  are  necessary  in  the  opinion  of  such 
inspector  in  order  to  conform  to  the  provisions  of  this  act  and  to 
secure  the  granting  of  a  certificate  as  aforesaid.  Notice  to  any 
agent  of  such  owner,  lessee  or  occupant  in  charge  of  the  premises 
shall  be  sufficient  notice  under  this  section  to  such  owner,  lessee 
or  occupant. 

Skct.  6.  In  case  any  building  subject  to  the  provisions  of  this 
act  is  owned,  leased  or  occupied,  jointly  or  in  severalty,  by  differ- 
ent persons,  any  one  of  such  persons  shall  have  the  right  to  apply 
to  any  part  of  the  outside  of  such  building,  and  to  sustain  from 
any  part  of  the  outside  wall  thereof,  any  way  of  egress  or  means 
of  escape  from  fire  specified  and  described  by  an  inspector  as 
above  provided,  notwithstanding  the  objection  of  any  other  such 
owner,  lessee  or  occupant ;  and  any  such  way  of  egress  or  means 
of  escape  may  project  over  the  highway. 

Skct.  7.  When  a  license  is  required  by  law  or  municipal  ordi- 
nance, in  order  to  authorize  any  premises  to  be  used  for  auy 
purpose  mentioned  in  section  one,  no  license  for  such  purpose 
shall  be  granted  until  a  certificate  for  such  building  or  portion 
thereof  shall  first  have  been  obtained  from  an  inspector  as  above 
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provided,  and  no  such  license  hereafter  issued  shall  continue  in 
force  any  longer  than  such  certificate  remains  in  force. 

Sect.  8.  No  wooden  flue  or  air  duct  for  heating  or  ventilating 
purposes  shall  hereafter  be  placed  in  any  building  subject  to  the 
provisions  of  section  one  of  this  act,  and  no  pipe  for  conveying 
hot  air  or  steam  in  such  building  shall  be  placed,  or  shall  remain 
placed,  nearer  than  one  inch  to  any  woodwork  unless  protected  to 
the  satisfaction  of  the  said  inspector  by  suitable  guards  or  casings 
of  incombustible  material. 

Sect.  9.  Every  story  above  the  second  of  a  building  subject 
to  the  provisions  of  section  one  shall  be  supplied  with  means  of 
extinguishing  fire,  consisting  either  of  pails  of  water  or  other 
portable  apparatus,  or  of  a  hose  attached  to  a  suitable  water 
supply  and  capable  of  reaching  any  part  of  such  story  ;  and  such 
means  of  extinguishing  fire  shall  be  kept  at  all  times  ready  for 
use  and  in  good  condition. 

Sect.  10.  It  shall  be  the  duty  of  such  members  of  the  inspec- 
tion department  of  the  district  police  force  as  may  be  assigned 
to  such  duty  by  the  chief  of  such  force  to  enforce  the  provisions 
of  this  act  outside  of  the  city  of  Boston,  and  of  the  inspector  of 
buildings  of  the  city  of  Boston  to  enforce  the  same  within  said 
city,  and  for  such  purpose  such  inspectors  shall  have  the  right  of 
access  to  all  parts  of  any  buildings  subject  to  the  provisions  of 
this  act. 

Sect.  11.  Cities  may  by  ordinance  provide  that  the  provisions 
of  this  act  shall  apply  to  any  buildings  three  or  more  stories  in 
height  within  their  respective  limits. 

Sect.  12.  It  shall  be  the  duty  of  every  owner,  lessee  or  occu- 
pant of  any  building  or  part  thereof  subject  to  this  act  to  cause 
the  provisions  thereof  to  be  carried  out,  and  any  owner,  lessee  or 
occupant  failing  to  observe  such  provisions  shall  be  subject  to  a 
fine  of  not  less  than  fifty  nor  more  than  one  thousand  dollars  ;  but 
no  prosecution  therefor  shall  be  brought  until  four  weeks  after 
written  notice  from  an  inspector,  as  above  provided,  of  the  changes 
necessary  to  be  made  in  order  to  conform  thereto,  nor  then  if  in 
the  mean  time  such  changes  have  been  made  in  accordance  with 
such  notification.  Notice  to  one  member  of  a  firm,  or  to  the  clerk 
or  treasurer  of  a  corporation,  or  to  the  person  in  charge  of  the 
premises,  shall  be  deemed  sufficient  notice  hereunder,  and  such 
notice  may  be  given  in  person  or  by  mail.  Any  such  owner,  lessee 
or  occupant  shall  be  liable  for  all  damages  caused  by  his  violation 
of  the  provisions  of  this  act.  Any  person  using  or  occupyiug  a 
building  contrary  to  the  provisions  of  this  act  may  be  enjoined 
from  such  use  or  occupation  in  a  proceeding  to  be  had  before  the 
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superior  court  or  the  supreme  judicial  court  at  the  instance  of  the 
inspector,  and  upon  the  filing  of  a  petition  therefor  any  judge  or 
justice  of  the  court  in  which  such  proceeding  is  pending  may  issue 
a  temporary  injunction  or  restraining  order,  as  provided  in  pro- 
ceedings in  equity. 

Sect.  13.  The  governor  of  the  Commonwealth  is  hereby 
authorized  to  appoint  from  time  to  time,  as  may  be  necessary,  not 
exceeding  ten  additional  members  of  the  inspection  department  of 
the  district  police  force,  qualified  to  perform  the  duties  of  the 
members  of  such  department. 

Sect.  14.  Sections  fifteen  to  twenty  inclusive  of  chapter  one 
hundred  and  four  of  the  Public  Statutes,  section  two  of  chapter 
two  hundred  and  fifty-one  of  the  acts  of  the  year  eighteen  hun- 
dred and  eighty-three,  chapter  three  hundred  and  twenty-six  of 
the  acts  of  the  year  eighteen  hundred  and  eighty-five,  chapter  two 
hundred  and  seven  of  the  acts  of  the  year  eighteen  hundred  and 
eighty-eight,  and  all  acts  and  parts  of  acts  inconsistent  herewith, 
are  hereby  repealed. 

Sect.  15.  This  act  shall  take  effect  on  the  first  day  of  July  in 
the  year  one  thousand  eight  hundred  and  eighty-eight.  [Approved 
May  29,  18SS. 

The  magnitude  of  the  work  devolving  upon  the  inspectors 
issuing  certificates  under  the  provisions  of  the  foregoing 
act,  may  be  judged  by  the  fact  that  accurate  plans  of  such 
buildings,  drawn  to  scale,  must  be  deposited  in  this  depart- 
ment before  approval  of  said  certificates. 
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[Chapter  316.] 

An  Act  to  regulate  the  erection  and  construction  of 
certain  buildings. 
Be  it  enacted,  etc  ,  as  folloivs : 

Section  1 .  No  building  designed  to  be  used,  in  whole  or  in  part, 
as  a  public  building,  public  or  private  institution,  school-house, 
church,  theatre,  public  hall,  place  of  assemblage  or  place  of  public 
resort,  and  no  building  more  than  two  stories  in  height  designed  to 
be  used  above  the  second  story,  in  whole  or  in  part,  as  a  factory, 
workshop  or  mercantile  or  other  establishment  and  having  accom- 
modations for  ten  or  more  employees  above  said  story,  and  no 
building  more  than  two  stories  in  height  designed  to  be  used  above 
the  second  story,  in  whole  or  in  part,  as  a  hotel,  family  hotel, 
apartment  house,  boarding  house,  lodging  house  or  tenement  house 
and  having  ten  or  more  rooms  above  said  story,  shall  hereafter  be 
erected,  unless  in  process  of  erection  at  the  date  of  the  passage  of 
this  act,  until  a  copy  of  the  plans  of  such  building  has  been 
deposited  with  the  inspector  of  factories  and  public  buildings  for 
the  district  in  which  such  building  is  to  be  located,  if  outside  of  the 
city  of  Boston,  or  with  the  inspector  of  buildings  of  the  city  of 
Boston,  if  within  said  city,  together  with  a  copy  of  such  portion 
of  the  speciticatior.s  of  such  building  as  such  inspector  may  require, 
nor  shall  any  such  building  be  so  erected  without  the  provision  of 
sufficient  ways  of  egress  and  other  means  of  escape  from  fire,  prop- 
erly located  and  constructed  ;  the  certificate  of  the  inspector  above 
named  endorsed,  if  the  building  is  to  be  located  outside  the  city 
of  Boston,  with  theapproval  of  the  chief  of  the  district  police  force, 
shall  be  conclusive  evidence  of  a  compliance  with  the  provisions 
of  this  act ;  provided,  that  after  the  granting  of  such  certificate  no 
change  is  made  in  the  plans  or  specifications  of  such  ways  of  egress 
and  means  of  escape  unless  a  new  certificate  is  obtained  therefor. 
Such  inspector  may  require  that  proper  fire  stops  shall  be  provided 
in  the  Moors,  walls  and  partitions  of  such  buildings  and  may  make 
such  further  requirements  as  may  be  necessary  or  proper  to  pre- 
vent the  spread  of  fire  therein  or  its  communication  from  any  steam 
boiler  or  heating  apparatus  ;  and  no  pipe  for  conveying  hot  air  or 
steam  in  such  building  shall  be  placed  nearer  than  one  inch  to  any 
wood-work  unless  protected  to  the  satisfaction  of  such  inspector 
by  suitable  guards  or  casings  of  incombustible  material,  and  no 
wooden  flue  or  air-duct  for  heating  or  ventilating  purposes  shall  be 
placed  in  any  such  building. 

Sect.  2.  Any  person  erecting  or  constructing  a  building  in 
violation  of  the  provisions  of  this  act  shall  be  puuished  by  fine  of 
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not  less  than  fifty  nor  more  than  one  thousand  dollars,  and  such 
erection  or  construction  may  be  enjoined  in  a  proceeding  to  be  had 
before  the  superior  or  supreme  judicial  court  at  the  instance  of  the 
inspector  above  named,  and  upon  the  filing  of  a  petition  for  such 
injunction  any  justice  of  the  court  in  which  such  proceeding  is 
pendiug  may  issue  a  temporary  injunction  or  restraining  order,  as 
provided  in  proceedings  in  equity. 

Sect.  3.  This  act  shall  take  effect  on  the  first  day  of  October 
in  the  year  one  thousand  eight  hundred  and  eighty-eight.  [Ap- 
proved May  9,  1888. 

In  compliance  with  the  above  enactment,  plans  of  the 
following-named  buildings  have  been  deposited  with  the 
inspector  of  factories  and  public  buildings  for  the  district 
in  which  such  building  is  to  be  located. 

District  No.  1.  —  John  T.  White,  Inspector. 


Changes  Recommended. 


High  School, 

First  Universalis  Cburcb,  . 

First  Universalist  Church,  . 

School,  

Y.  M.  C.  A.  Hall, 

New  mill  for  Lamson  Store 
Service  Co. 

Broadway  School, 

Home  School, 

Cambridge  Mutual  Fire  In- 
surance Co 

Hasty 's  Apartment  House,  . 

Locust  Street  School,  . 

James'  Tenement  House, 

West  Medford  School, 

New  Training  School,  . 

Mazeppa  Engine  House, 

B.  F.  Clark's  Tenement, 

Woodbridge  Hotel, 

Peabody  School,  . 


Concord, 

Cambridge, 

Dunstable, 

Medford, 

Everett, 

Lowell,  . 

Everett, 
Everett, 

Cambridge, 

Cambridge, 

Everett, 

Cambridge, 

Medford. 

Lowell, 

Lowell, 

Lowell, 

Somerville, 

Cambridge, 


j  Fire  stops  to  be  put  in. 

|  None. 

!  None. 

I  Fire  stops. 

Fire  stops ;  additional  egress. 

None. 

Fire  6tops. 

Fire  stops  and  better  ways  of 
escape  from  tire. 


Slight  change  in  ways  of  escape 
from  fire. 

None. 

Better  ventilation. 
One  fire  escape. 

None. 
None. 
None. 

Stairway  extended  to  attic. 

Fire  stops  and  better  ways  of 
escape  from  Ore. 
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District  No.  1  —  Concluded. 


Building. 

Location. 

Changes  Recommended. 

Woodbury's  Planing  Mill,  . 

Cambridge,  . 

None. 

City  Hall  

Cambridge,  . 

None. 

A.  H.  Graustien,  . 

Cambridge,  . 

None. 

Cambridgeport  Diary  Co.,  . 

Cambridge,  . 

None. 

Belmont  School,  . 

Maiden, 

None. 

Armstrong's  Tenement 
House. 

Cambridge,  . 

None. 

Boott  Cotton  Mills, 

Lowell,  . 

None. 

I.  S.  Graustien, 

Cambridge,  . 

None. 

West    Somerville  Baptist 
Church. 

Somerville,  . 

Change  in  gallery  stairs. 

Holmes  Building,  . 

Cambridge,  . 

None. 

Rogers  Building,  . 

Cambridge,  . 

None. 

S.  E.  Marcy  Family  Hotel,  . 

Cambridge. 

W.    T.  Willey  Tenement 
House. 

Cambridge,  . 

Change    in    partitions  around 
stairways. 

Tenement  House,  . 

Somerville,  .  *  . 

None. 

Putnam  School,  . 

Cambridge,  . 

Change  in  doorways  on  third 
floor. 

Concord  Square  School, 

Somerville,  . 

Change  in  stairway. 

Harvard  Athletic  Building, 

Cambridge,  . 

None. 

Social  Union  Hall, 

Cambridge,  . 

None. 

District  No.  2. —  Joseph  A.  Moore,  Inspector. 

New  School  Building,  . 

Ashland, 

Doors  to  swing  out ;  ventilating 
shaft  altered. 

State  Normal  School  Build- 
ing. 

Framingham, 

None. 

Addition  to  Crocker  Hall, 
Normal  School. 

Framingham, 

Plan  not  approved ;  egress  from 
third  story  not  sufficient. 

Lokerville  School  Building, 

Framingham, 

None. 

Smith's  Block, 

Framingham, 

Additional  egress. 

High  School  Building,  . 

Hopedale, 

Additional  egress  from  second 
story. 

Harrison  Block,  . 

Hopedale,  . 

Fire  escape ;  door  cut ;  doors  open 
out;  fire  stops  under  stairs. 

Commonwealth    Shoe  and 
Leather  Co.'s  Factory. 

Marlborough, 

Fire  escapes. 
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District  No.  2 —  Concluded. 


Bl'lLDIKG. 

Location. 

Changes  Recommended. 

Rice  &  Hutchins'  Factory,  . 

Marlborough, 

Fire  escapes. 

St.  Jean  Baptiste  Society's 
Building. 

Marlborough, 

Better  egress. 

High  School  Building,  . 

Marlborough, 

Additional  stairway ;  doors  swing 
out ;  fire  and  smoke  stops. 

Gillon's  Block,  . 

Milford, 

Fire  escape;  stand-pipe  and  hose 
on  upper  story. 

J.  B.  Walcott's  Building, 

Natick, 

Fire  escape ;  additional  stairway 
from  banquet  hall. 

St.  Mark's  School  Building, 

Southborough, 

Fire  escape. 

Shattuck's  Block,  . 

Wellesley,  . 

Additional  stairway ;  fire  stops ; 
doors  open  out. 

Caroline  A.  Wood  Cottage,  . 

Wcllesley,  . 

Additional  stairway ;  doors  cut. 

District  No.  3.  — J.  H.  L.  Coon,  Inspector. 

Stevens  Hall, 
Eliot  Church, 

Newton  Highlands, 
Newton. 

Main  stairway  extended  to  seven 
feet  wide;  main  entiance  made 
fire-proof;  main  entrance  doors 
to  open  out;  doors  through 
ante-room  to  swing  both  ways; 
asbestos  cloth  in  floor  of  hall; 
fire-proof  wall  between  old  and 
new  buildings. 

Catholic  Church,  . 

West  Newton. 

Coolidge  Building, 

Newton  Centre,  . 

Front  and  rear  stairway  to  sec- 
ond floor  made  fire-pruof  and 
disconnected  from  store  on 
ground  floor;  ceiling  of  store  to 
be  wire  lathed  and  plastered. 

Unitarian  Building, 

Watertown,  . 

Main  entrance  doors  to  swing  out 
or  both  ways. 

Otis  Building, 

Watertown,  . 

Additional  stairway  from  third 
floor  to  l>e  disconnected  from 
store  on  ground  floor. 

Almshouse  Building,  . 

Watertown. 

Mrs.  A.  A.  Lawrence's  Tene- 
ment House. 

Brookline, 

Balcony  around  centre  brick  wall 
as  a  fire  escape,  from  each 
division  of  building. 

District  No.  4.  —  Edwin  Y.  Brown,  Inspector. 

Hoyt's  Tenement  House, 

Chelsea. 

Gould's  Tenement  House,  . 

Chelsea. 

Review  Club  House,  . 

Chelsea. 

1890.]        PUBLIC  DOCUMENT  —  Xo.  32.  203 


District  No.  4  —  Concluded. 


Building. 

Location. 

Changes  Recommended. 

First  National  Bank  Build- 
ing, 

Chelsea. 

Crescent    Beach  School- 
house. 

Revere. 

Addition  to  Young's  Hotel,  . 

Winthrop. 

• 

District  No.  5.  —  Joseph  M.  Dyson,  Inspector. 

Armory  for  Massachusetts 
Volunteer  Militia. 

Worcester,  . 

Construction  of  stairways. 

Knowles  Loom  Works, 

Worcester, 

Approved. 

Salisbury  Street  School,  ten 
rooms. 

Worcester,  . 

Brick  partition  walls. 

Old  Worcester  Academv, 

Worcester, 

Fire  escape  on  each  end. 

Worcester  Theatre, 

Worcester,  . 

"Means  of  egress. 

Dignon  Building,  . 

Worcester,  . 

Approved. 

Quinsigamond  School,  four 
rooms. 

Worcester,  . 

Brick  partitions  and  location  of 
lavatory. 

Worcester  Almshouse  (ad- 
dition). 

Worcester,  . 

Approved. 

H.  C.  Fish  Building,  . 

Worcester, 

Approved. 

Mullen's  Building, 

Worcester, 

Additional  means  of  egress. 

C.  B.  Cook's  Building,  . 

Worcester,  . 

Additional  means  of  egress. 

H.    F.   Prentice  Building, 
Main  Street. 

Worcester,  . 

Additional  means  of  egress.. 

Buck's  Building,  . 

Worcester,  . 

Approved. 

Clark's  Building,  . 

Worcester,  . 

Approved. 

William  H.  Burns  Building, 

Worcester,  . 

Construction  of  stairways  to  be 
all  iron. 

Locan,  Swift   &  Brigham, 
Envelope  Factory. 

Worcester,  . 

Approved. 

W.  A.  Denholm  Apartment 
House. 

Worcester,  . 

Approved. 

Lower   Village  Primary 
School. 

Athol,  . 

System  of  ventilation. 

Park  hi  11  Manufacturing 
Company. 

Fitchburg,  . 

Approved. 

Grafton  School  (addition),  . 

Grafton, 

Ventilation. 

Paul  Whitin  Manufacturing 
Company  Mill  (addition). 

Northbridge, . 

Additional  means  of  egress. 
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District  No.  5  —  Concluded. 


Building. 

Location. 

Changes  Recommended. 

Sugden  Building,  . 

Spencer, 

Approved. 

Southbridne  Town  Hall  and 
High  School. 

Southbridge, 

Approved. 

Parochial  School,  . 

Southbridge, . 

Approved. 

Baldwinsville  Cottages, 

Templeton,  . 

Additional  egress  from  two  hos- 
pital buildings. 

High  School, .... 

Whitinsville, 

Approved. 

West  Boylston  Manufactur- 
ing Company  (extension). 

West  Boylston,  . 

Additional  means  of  egress. 

Oakdale  School,  . 

West  Boylston,  . 

Additional  means  of  egress. 

Forrest  House, 

Worcester,  . 

Additional  means  of  egress;  fire 
stops,  and  all  rooms  connected 
by  doors  with  glass  panels. 

District  No.  6.  — H.  A.  Dexter,  Inspector. 

Hargraves  Manufacturing 
Company. 

Fall  River. 

Border  City  Manufacturing 
Company. 

Fall  River. 

• 

Sagamore  Manufacturing 
Company. 

Fall  River. 

Stafford  Mill, 

Fall  River. 

Richard  Borden  Mill,  . 

Fall  River. 

Fall  River  Iron  Works  Mill, 
• 

Fall  River. 

Mellen  House, 

Fall  River. 

Clark's  Tenement  House,  . 

Fall  River,  . 

Stairways  changed. 

St.  Mary's  Church, 

Fall  River,  . 

Stairways  changed. 

Foster  Hooper  School,  . 

Fall  River,  . 

Additional  stairway. 

Bennet  Mill,  .... 

New  Bedford. 

Howland  Mill, 

New  Bedford. 

Hathaway  Manufacturing 
Company. 

New  Bedford. 

New  Bedford  Casket  Com- 
pany. 

Lowell's  Carriage  Manufac- 
tory. 

Winslow  Building, 

New  Bedford. 
New  Bedford, 
New  Bedford. 

Tower  stairway. 

Harrington  School, 

New  Bedford. 

Church,  

Woods  Holl  (Fal- 
mouth). 
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Disthict  No.  7. — WAHHMI  S.  Buxton,  Inspector. 


BUILDING. 

Location. 

Changes  Recommended. 

If.  A.  Hardeman's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

A.  Kelly's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

D.  Gagne's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

P.  Guffrion's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

Ferguson  &  Logan's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

W.  H.  Barlow's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

J.  Gagnon's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

J.  St.  John's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

G.  Potvin's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

M.  D.  Kenton's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

A.  Mondon's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

M.  McCormick's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

J.  P.  Griffin's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

J.  J.  Casey's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

J.  Gaznon's  Block, 

Holyoke,      .    _  . 

Fire  and  smoke  stops. 

E  Morcarty's  Block,  . 

Holyoke,  t 

Fire  and  smoke  stops. 

E.  Collins'  Block, 

Holyoke, 

Fire  and  smoke  stops. 

T.  Shey's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

A.  Perrauld"s  Block, 

Holyoke, 

Fire  and  smoke  stops. 

T.  Lamcrander's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

T.  Dillon's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

M.  E.  Commings'  Block, 

Holyoke, 

Fire  and  smoke  stops. 

W.  Ely  &  Son's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

T.  J.  Flanagin's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

P.  0  D.  Fitzgibbon's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

A.  Perrault's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

Holyoke  House  Addition,  . 

Holyoke, 

Fire  and  smoke  stops. 

T.  Lamcrander's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

J.  C.  Keougb's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

D.  H.  &  J.  B.  Tower's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

Tousant  Gazette's  Block, 

Holyoke, 

Fire  and  smoke  stops. 

Frank  Beebe's  Block,  . 

Holyoke, 

Fire  and  smoke  stops. 

Universalis!  Church,  . 

Westfield,  . 

Outside  doors  open  out ;  6 re  and 
smoke  stops. 
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District  No.  7  —  Concluded. 


Location 


Changes  Uecommended. 


"West  Farm  School-house, 


Westfield, 


Westfield  High  School  Build-  Westficld, 
ins. 


Green  Street  School  Build- 
ing. 

TJniversalist  Church,  . 
Ludlow  New  Mill, 
Palmer  High  School,  . 
Smith  College  Dormitory,  . 


Monson, 

Monson, 
Ludlow, 
Palmer, 
Northampton 


A.  Kingsbury  &  Son's,  .  .  Northampton 
South  Street  School  Building, :  Northampton 


J.  E.  Lambie's  Block, 
J.  Olmstcad's  Block, 
James  Abbe's  Block, 
J.  L.  Worthy's  Block, 
J.  Olmstead's  Block, 


Northampton, 
Springfield,  . 
Springfield,  . 
'  Springfield,  . 
Springfield,  . 


Chenev    Bigelow's    Wire  Springfield,  . 
Works. 

S.  Porter's  Block,        .      .  Springfield,  . 

G.  A.  Bush's  Block,     .      .  Springfield,  . 

J.  C.  Parsons  Estate's  Block,  Springfield,  . 

Springfield    Steam    Power  Springfield,  . 
Company's  Block. 

Addition  to  Cooley's  Hotel,  Springfield,  . 

Sacred  Heart  Church,  .      .  Springfield,  . 

Springfield  Foundry    Com-  Springfield,  . 
pany's  Block. 

Springfield  Street  Railroad  Springfield,  . 
Company's  Block. 

French   College  Dormitory  Springfield,  . 
Block. 

Rude  &  Son's  Block,    .      .  I  Springfield,  . 

P.  P.  Emory  &  Co.'s  Block,  Springfield,  . 

J.  K.  Dexter  &  Co.'s  Block,  '  Springfield,  . 


C.  C.  Brunett's  Block,  . 
H.  F.  Goodwin's  Block, 


Springfield,  . 
West  Springfield, 


Ventilation  ;  fire  and  smoke  stops. 
Ventilation ;  fire  and  smoke  stops. 

Ventilation  and  fire  stops. 


No  changes. 
No  changes. 
No  changes. 

Partitions  around  the  stairs  to  be 
filled  with  brick. 

Additional  tower  stairway. 

Ventilation ;  smoke  and  fire  stops. 

Brick  partition  around  stairway. 

Fire  and  smoke  stops. 

Fire  and  smoke  stops  and  fire 

escape. 
No  changes  ordered. 

Fire  and  smoke  stops. 

Fire  and  smoke  stops  and  addi- 
tional stairway. 

Additional  stairway. 

Fire  and  smoke  stops  and  fire 

escape. 
Fire  and  smoke  stops. 

Fire  and  smoke  stops ;  doors  open 
out;  brick  walls  around  stair- 
ways. 

Fire  and  smoke  stops ;  fire  escape. 
Outside  doors  to  open  out. 
Additional  stairway. 

Fire  and  smoke  stops ;  additional 
stairs. 

Outride  stairs  at  each  end  of 
building. 

Fire  and  smoke  stops;  outside 

stairway. 
Outside  stairways. 

No  changes. 

Fire  escape ;  fire  and  smoke  stops. 
Fire  and  smoke  stops. 


1890.]        PUBLIC  DOCUMENT  — No.  32.  207 


District  No.  8.    Eastern  and  Northern  Section  — Ansel  J.  Cheney,  Inspector. 


Building. 

Location. 

Changes  Recommended. 

City  Hall,  .... 

Haverhill, 

Main  staircase  be  made  ten  feet 
wide;   all   partitions  around 
stairs  made  fire-proof;  addi- 
tional egress  from  gallery  ;  tire 
stops  at  every  floor. 

Jayncs  Block, 

Haverhill, 

Additional  egress. 

Arnold's  Block, 

Haverhill, 

Additional  egress. 

Duncan's  Factory, 

Haverhill, 

No  order. 

Check  Brothers'  Factory,  . 

Haverhill, 

Additional  egress. 

Intervale  Factory, 

Haverhill,  . 

Additional  egress. 

Hoyt,  Dow   &  Kennedy's 
Factory. 

Haverhill, 

Additional    egress    and  water 
closets. 

Merchants'  National  Bank,  . 

Lawrence,  . 

Fire  stops. 

Griffin's  Block,  . 

Newbury  port, 

Additional  egress  and  fire  stops. 

Slater's  Block, 

Lawrence, 

Fire  stops. 

A  n  *1  n v* At* 

A.I1UU»CI,         .  . 

r  11  c  3iu|Jo. 

Abbot  Academy,  . 

Andover, 

Fire  stops. 

Ballard  vale  School- house,  . 

Andover,      .    "  . 

Foul-air  stack  enlarged  equal  to 
three  square  feet  for  each  room  ; 
ventilating  ducts   from  each 
room  to  be  equal  to  432  square 
inches. 

District  No.  9. —  Lemuel  Pofe,  Inspector. 

Anthes  Building,  ... 

Hingham, 

Additional  stairway. 

Adams  Block, 

Quincy. 

Caton  Brothers'  Shop,  . 

Foxborough, 

Additional  stairway. 

Central  Baptist  Church, 

Middleborough. 

Central  School-house,  . 
Chapel  of  First  Church, 

Milton,  . 
Braintree. 

Under  side  of  floor  over  furnace 
protected. 

Crossett's  Shop,  . 
Dronan's  Block,  . 

Abington, 
Brockton. 

Additional  egress  from  each  end 
of  the  building. 

East  Weymouth  School- 
house. 

Weymouth,  . 

Protection  for  the  ways  of  egress ; 
additional  means  of  ventilation. 

High  School-house, 

Norwood, 

Protect  ceilings  over  furnaces. 

High  School-house, 

Hyde  Park. 

High  School-house, 

Brockton, 

Change  and  better  the  mode  of 
egress. 
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District  No.  9  —  Concluded. 


Building. 

Location. 

Changes  Recommended. 

Moore's  Block, 

Brockton. 

Masonic  Building, 

Stoughton,  . 

Additional  and  better  mode  of 
egress. 

North  School-house,  . 

Milton," . 

Change  and  better  the  mode  of 
egress. 

Odd  Fellows  Hall, 

Weymouth,  . 

Fire  stops ;  additional  and  better 
mode  of  egress. 

Packard's  Block,  . 

Brockton, 

Additional  mode  of  egress. 

Salvation  Army  Hall,  . 

Hyde  Park,  . 

Another  mode  of  egress. 

St.  Mary's  Temperance  Hall, 

Quincy, 

Doors  to  open  out. 

St.  Paul's  M.  E.  Church,  . 

Quincy, 

Additional  egress  from  gallery. 

School-house, 

Foxborough. 

Sprague  School-house, . 

Brockton, 

Change  and  better  the  mode  of 
egress. 

"Walnut  School-house,  . 

Brockton, 

Change  and  better  the  mode  of 
egress. 

>V  illllil  Up  OlUU01~ilUUdCy  • 

XJIOLKIOII,         •  . 

Change  and  better  the  mode  of 
egress. 

Whitman  School-house, 

Whitman, 

Protect  the  ways  of  egress ;  addi- 
tional means  of  ventilation. 

Wollaston  School-house, 

Quincy. 

Union  Church, 

Hyde  Park. 

District  No.  10.  —  F.  W.  Merriam,  Inspector. 

Universali6t  Church,  . 

Orange, 

No  order. 

High  School, .... 

Williamstown, 

Enclosed  stairway  on  rear  side. 

Mark  Hopkins  Memorial,  . 

"Williamstown, 

No  order. 

Green  River  School, 

Deerfield, 

Change  and  enlargement  in  ven- 
tilating flues. 

Village  School, 

Buckland, 

No  order. 

Berkshire  Cotton  Company's 
Mill. 

Adams, . 

No  order. 

School  Building,  . 

Montague,  . 

Divide  corridors. 
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A  METHOD  OF  WARMING  AND  VENTILATING  SMALL 
SCHOOL-HOUSES. 


By  S.  EL  Wood  bridge,  A.M. 

In  response  to  a  general  call  for  methods  of  warming  and  ven- 
tilating small  school-houses  by  means  not  covered  by  patent  rights, 
and  which  shall  be  effective  and  reasonable  in  cost,  the  following 
suggestions  are  offered. 

For  such  buildings  as  are  most  of  our  one-room  school-houses, 
and  under  which  there  are  no  accommodations  for  furnaces,  the 
jacketed  stove  is  well  adapted.  Descriptions  of  such  stoves  and 
of  the  necessary  accessory  arrangements  for  supplying,  diffusing 
and  removing  the  air  are  so  fully  given  in  books  aud  manufacturers' 
catalogues,  and  especially  in  Dr.  Piukham's  late  report  to  the  State 
Board  of  Health,  that  no  further  word  is  needed  in  this  communi- 
cation, either  of  explanation  or  of  commendation  of  the  method. 

Among  objections  to  the  general  use  of  such  stoves  are  the 
desirable  space  they  occupy,  the  obstruction  they  offer  to  view, 
their  unsightliness,  and  the  number  of  fires  requiring  attention. 
For  these  reasons  it  is  generally  desirable,  whenever  practicable, 
to  unite  the  jacketed  stoves  in  oue  placed  in  the  basement,  under 
which  conditions  it  is  better  known  as  a  "  furnace."  This  arrange- 
ment  has  the  further  advantage  of  furnishing  a  motive  power  for 
the  movement  of  air  exceediug  that  of  separate  stoves  on  each 
floor,  by  as  much  as  the  column  of  heated  air  in  the  furnace  con- 
ductors exceeds  in  vertical  length  that  of  the  jacketed  stove. 

A  school-house  or  auditorium  furnace  should  be  suited  to  the 
movement  of  large  volumes  of  air  through  it,  and  furnished  with 
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ready  means  for  changing  at  will  the  temperature  of  that  air  without 
altering  the  volume  of  flow  ;  and  it  should  at  the  same  time  be  eco- 
nomical in  the  use  of  fuel,  and  effective  in  heating.  For  economy 
In  fuel  the  furnace  must  be  one  in  which  combustion  is  as  complete 
as  possible,  and  also  the  transference  of.  heat  from  the  combus- 
tion gases  to  the  air  to  be  heated  ;  its  tire-box  should  not  admit 
of  too  deep  a  fire ;  the  combustion  chamber  should  be  of  such 
character  and  furnished  with  such  required  means  for  the  com- 
bustion of  unburned  gases  escaping  from  the  coals  as  to  effect 
their  complete  burning ;  the  furnace  shell  between  the  hot  gases 
and  the  air  to  be  heated  should  be  of  such  form  on  both  sides  as 
to  insure  intimacy  of  contact  between  the  hot  gases  and  a  low- 
temperature  shell  on  one  side,  and  between  it  and  the  air  to  be 
heated  on  the  other. 

The  essentials  for  obtaining  these  desiderata  are  a  fairly  shallow 
fire-box  ;  good  grates  and  simple  means  for  effective  stoking ;  a 
large  combustion  chamber,  and  an  adequate  supply  of  heated  air 
within  it  for  the  burning  of  the  combustible  gases ;  large  area  of 
furnace  shell,  both  for  absorbing  the  heat  from  the  hot  gases  and 
for  yielding  the  same  to  the  air. 

For  purposes  of  ventilation,  the  free  area  for  air  movement 
through  the  heating  chamber  of  the  furnace  should  be  large,  and 
the  whole  body  of  air  should  be  uniformly  warmed  by  contact 
with  a  large  and  moderately  heated  surface,  rather  than  by  the 
mingling  of  highly  heated  air  with  other  volumes  of  cold  air,  and 
so  finally  imparting  to  the  whole  volume  the  temperature  desired. 
To  meet  these  requirements  the  furnace  must  have  a  large  hori- 
zontal and  relatively  small  vertical  extension  ;  its  fire-box  must  be 
well  protected,  and  the  temperature  of  its  shell  must  be  low. 

The  ordinary  house  furnace  is  not  well  adapted  to  the  work 
under  consideration.  Its  shell  surface  is  but  from  twenty  to  fifty 
times  the  area  of  its  grate,  whereas  the  ratio  should  be  more  nearly 
that  between  the  "  radiating  "  surface  of  a  well-proportioned  steam 
system  and  its  grate,  or  from  one  hundred  and  fifty  to  one,  to 
three  hundred  to  one. 
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Among  the  furnaces  which  most  nearly  approach  the  desired 
type  may  be  mentioned  the  Smead,  the  Fuller  &  Warren,  the 
Mahony,  and  the  Gold  u  Hygeian  Heater."  The  first  three  are 
best  known  in  connection  with  the  systems  of  which  they  form 
a  part.  The  last-mentioned  is  sold  independently  ;  and  the  pur- 
pose of  my  paper  is  to  describe  this  furnace,  and  to  show  a 
method  of  adapting  it  to  the  warming  and  ventilation  of  small 
school  buildings. 


As  shown  in  figure  1,  the  furnace  has  the  general  form  of  a 
locomotive  boiler  with  fire-box,  the  cylindrical  part  being  made 
up  of  ring  sections  so  joined  and  secured  as  to  reduce  the  danger 
of  separation  and  leakage  to  a  minimum. 

Upon  the  outside  of  the  body  of  the  furnace  and  of  the  ring 
sections,  and  cast  as  one  piece  with  them,  are  corrugated  flanges, 
which  are  covered  with  spurs  or  pins.  By  this  means  the  area  of 
the  "radiating"  or  outside  surface  is  so  increased  as  to  be  seven 
or  eight  times  that  of  the  inside  surface,  making  the  ratio  of  the 
radiating  to  the  grate  surface  about  one  hundred  to  one,  for  a 
moderate  extension  of  the  cylindrical  part  of  the  furnace. 

The  maximum  size  of  grate  of  these  furnaces,  as  now  made, 
is  such  that  for  free  ventilating  work  in  cold  —  that  is,  zero  — 
weather,  one  furnace  cannot  provide  for  more  than  one  hundred 
or  so  scholars. 
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The  remaining  figures  indicate  a  method  of  adapting  this  fur- 
nace to  the  work  of  school-house  ventilation,  the  plans  being 
designed  for  the  fair  ventilation  of  a  building  when  the  outside 
temperature  is  at  or  below  fifty  degrees,  and  the  inside  at  seventy 
degrees. 

Figures  2  and  3  show  the  details  of  the  furnace  arrangements. 
The  effective  areas  of  the  supply  flues  should  vary  with  the  tem- 
perature of  the  air  moving  through  them,  or  as  their  draught 
power.  That  area  may  be  controlled  by  a  throttle  valve,  which, 
in  this  case,  serves  also  as  a  damper  for  mixing  the  warm  and  cold 
air  in  proportions  necessary  for  comfort  in  the  rooms  supplied  by 
the  flues  to  which  the  valves  belong.  The  vent  from  the  hot-air 
chamber  has  an  area  equal  to  one-third  that  of  the  flue  with 
which  it  connects,  and  the  area  of  vent  from  the  cold-air  cham- 
ber is  two-thirds  that  of  the  conduit.  The  combined  area  is 
equal  to  that  of  the  conduit,  and  is  that  required  for  cool 
weather  ;  the  smaller  or  hot-air  area  is  sufficient  to  supply  the 
same  volume  of  air  in  the  coldest  weather.  The  supply  conduits 
have  no  other  dampers  or  valves  than  these  for  the  control  of 
air  movement  through  them,  or  for  regulating  the  temperature  of 
the  room. 

The  mixing  valves  are  manipulated  from  the  rooms  by  pulls  or 
wire  and  chain  attachments,  so  arranged  as  to  be  secured  by  simple 
means  in  any  position  for  obtaining  the  supply  temperature 
wanted. 

Figure  4  shows  a  general  basement  plan.  The  end  towards  the 
front  of  the  building  is  partitioned  off  and  made  to  serve  as  a  cold- 
air  chamber,  thus  avoiding  the  use  of  a  boxed  conduit,  and  the 
retarding  effect  of  friction  and  other  obstructions  to  flow  of  air 
through  contracted  channels. 

The  furnace  and  its  housing  extends  through  the  partition  and 
receives  the  air  through  large  openings  detailed  in  figures  2  and  3. 
The  outside  air  enters  the  cold-air  chamber  through  large  windows 
on  three  sides,  the  detailed  arangement  for  which  appears  in 
figure  8. 
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Figure  5  shows  first-story  floor  plan.  The  area  of  the  supply 
flues  shown  are  such  that  the  required  volume  of  air  may  be 
delivered  through  them  when  the  temperature  difference  between 
the  out-of-door  air  and  the  warm  air  within  the  flue  is  not  greater 
than  twenty-five  degrees.  The  flues  to  the  upper  floor  having  the 
advantage  of  greater  height,  the  shorter  flues  must  be  given  a 
corresponding  advantage  in  increased  area.  For  the  lower  floor 
the  per  capita  area  of  the  combined  flues  should  be  about  one- 
seventh  of  a  square  foot,  and  for  the  upper  some  thirty  per  cent, 
less.  The  foul-air  shaft  has  a  per  capita  area,  in  cross  section,  of 
one-sixth  square  foot. 

As  shown  in  figure  G,  the  air  enters  at  an  elevation  on  the 
warmest  side  of  the  room.  The  warm  and  fresh  air  floating  at  the 
ceiling  is  brought  down  to  the  floor  by  the  chilling  effect  of  the 
walls  and  windows,  and,  moving  across  the  floor  from  three  sides, 
finds  its  escape  beneath  and  above  the  open  and  movable  platform. 

In  figure  7,  the  detail  of  the  discharge  flue  is  shown.  It  may 
be  of  wooden  construction  and  tin  or  metal  lined,  the  advantage 
of  such  construction  being  in  its  lighter  weight  and  lower  cost. 
The  regulating  dampers  near  the  top  and  controlled  from  the 
principal's  room  are  for  the  purpose  of  closing  the  flue  at  night,  and 
of  regulating  the  size  of  the  discharge  vent,  according  to  require- 
ments dependent  on  outside  temperature  ;  since  a  system  which  is 
constructed  for  moving  the  air  volume  required  for  ventilation  in 
cool  weather,  must  be  throttled  to  obtain  the  same  air  movement 
in  cold  weather,  when,  in  fact,  a  reduced  quantity  is  required  for 
equally  good  results.  The  furnace  pipe  is  enlarged  from  8 
inches  to  10  inches  in  the  flue,  in  order  to  get  a  larger  heating 
surface  and  a  longer  retention  of  the  s;ases. 

Figure  7  shows  also  means  for  heating  the  vent  flue  in  warm 
weather,  when  the  highest  temperature  is  wanted  in  the  flue  and 
the  least  in  the  air  supply  to  the  school-rooms.  At  such  time,  by 
the  opening  of  a  12-inch  damper  the  heated  air  from  the  furnace 
not  needed  in  the  school-rooms  may  be  in  part  passed  into  the  vent 
flues.  This  arrangement  avoids  the  necessity  of  a  separate  fire, 
which  is  likely  to  receive  small  attention  unless  a  more  than  usually 
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faithful  janitor  is  in  continuous  attendance.  These  figures  show 
a  single  ventilating  flue  for  two  rooms.  A  better  method  when 
practicable  is  to  provide  independent  flues  for  the  rooms. 

Figure  8  shows  a  method  of  arranging  the  windows  for  obtain- 
ing the  supply.  In  quiet  weather  the  air  will  move  inward  through 
all  open  windows.  In  windy  weather  it  may  move  in  strongly  on 
the  windward  side,  and  in  part  outward  on  the  leeward  side,  unless 
prevented  from  doing  so  by  some  such  means  as  those  shown. 
Flaps  of  very  light  gossamer  cloth,  rubber  covered  preferred,  may 
be  so  placed  as  to  be  opened  inward  by  the  least  pressure  of 
entering  air,  and  to  be  tightly  closed  by  the  slightest  reversal  of 
current.  The  forced  current  through  the  windows  to  windward 
may,  by  this  means,  be  made  as  effective  as  the  natural  inflow 
through  all  windows  in  quiet  weather. 

There  is  doubtless  some  advantage  gainrd  in  the  direction  of 
economy  in  fuel,  and  in  the  time  required  for  heating  the  rooms, 
by  rotating  the  air  within  the  building  through  the  furnace,  rather 
than  in  taking  the  supply  for  the  furnace  from  out  of  doors.  By 
closing  the  cold-air  windows  and  the  discharge-shaft  dampers,  aud 
opening  the  doors  from  the  rooms  into  the  passageways,  and  from 
the  lower  entry  into  the  basement,  such  a  rotation  may  be  effected. 

Figure  9  shows  a  method  of  utilizing  heat  which  would  other- 
wise be  wasted  when  cold  weather  requires  forced  fires.  The  ven- 
tilating flue  requires  the  greatest  imparted  heat  in  mild  weather, 
when  the  rooms  need  the  least  heat.  In  cold  weather  the  flue 
requires  no  imparted  heat,  and  the  rooms  the  greatest  heat.  At 
such  a  time  the  furnace  gases  may  be  passed  through  a  coil  of  pipe 
exposed  in  the  cold-air  chamber,  the  turning  of  a  single  damper 
changing  the  course  of  the  gases  from  the  short  and  straight  pipe 
to  the  long  and  tortuous  one. 
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Reports  of  Inspectors. 
The  following  reports  of  the  inspectors  contain  much  val- 
uable information  relative  to  the  operations  of  the  industrial 
and  inspection  laws,  which  are  especially  entrusted  to  this 
department  to  enforce. 

District  No.  1. 
Inspector  Eldridge  reports  :  — 

Sir  :  —  In  making  this  my  first  annual  report  as  to  the  sanitary 
condition  of  the  factories  and  workshops,  and  the  observance  of 
the  laws  relating  to  the  employment  of  children,  guarding  of  ma- 
chinery, safety  of  elevators,  etc.,  in  the  district  to  which  I  have 
been  assigned,  I  would  state  that,  considering  the  educational  laws 
as  of  more  importance  than  any  or  all  the  others,  my  first  attention 
was  directed  to  the  enforcement  of  chapter  348,  Acts  of  1888,  and 
chapter  433,  Acts  of  1887.  I  found  many  overseers  ignorant  or 
negligent  of  the  fact  that  all  children  employed  must  be  provided 
with  the  form  of  certificate  prescribed  in  chapter  348,  many  being 
at  work  under  the  old  form.  I  was  informed  by  the  school 
authorities  and  by  some  of  the  mill  "agents  in  Lowell,  that  many 
children,  some  of  them  having  been  at  work  for  months  under  the 
old  form  of  certificate,  when  required  to  procure  the  new,  were 
unable  to  do  so  ;  the  parents,  although  ready  to  make  a  false 
statement,  were  not  ready  to  swear  falsely.  At  the  present  time, 
while  there  may  be  a  few  cases  where  overseers,  being  short- 
handed,  do  employ  children  without  the  necessary  certificate,  I  am 
satisfied  that  the  cases  are  very  rare,  and  that  in  nearly  all  the 
large  mills  any  overseer  is  liable  to  discharge  for  so  doing. 

The  observance  of  chapter  433,  relating  to  the  employment  of 
illiterate  minors,  has  been  in  most  instances  well  carried  out, 
most  of  the  overseers  taking  much  interest  in  the  attendance  of 
their  children  at  the  evening  schools  ;  and  they  have  learned  from 
experience  that  the  immediate  discharge  of  boys  or  girls  returning 
the  cards  certifying  to  their  attendance  through  the  week  unsigned, 
had  a  very  salutary  effect.  I  was  informed  by  the  overseer  having 
the  largest  number  coming  under  the  law,  that,  of  some  120 
attending  school  last  winter,  108  exhibited  the  certificate  of  regu- 
lar attendance  issued  at  the  end  of  the  term  to  all  entitled  to  it ; 
and  at  the  commencement  of  the  present  term,  while  a  large 
majority  of  the  same  children  were  still  with  him,  he  had  found 
by  actual  test  that  nearly  fifty  per  cent,  had  made  such  progress 
as  to  be  exempt  from  school  attendance. 
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At  the  beginning  of  uiy  inspection  I  found  most  of  the  parties 
in  charge  of  children  giving  the  clause  44  read  and  write  in  the 
English  language  "  a  very  liberal  construction,  thinking  it  sufficient 
for  the  child  to  write  its  own  name,  and  perhaps  spell  out  some 
simple  words  in  large  type.  Believing  that,  while  the  letter  of  the 
law  is  indefinite,  the  spirit  required  something  more,  I  have  in  all 
cases  insisted  on  some  more  rigid  test  being  applied. 

I  find,  on  a  comparison  with  the  report  of  last  year,  a  falling 
off  of  some  twenty  per  cent,  in  the  number  of  children  between 
fourteen  and  sixteen  years,  and  a  still  larger  decrease  in  the 
younger  ones,  employed  in  the  larger  factories,  many  employers 
expressing  an  intent  to  employ  none  under  fourteen. 

The  sanitary  condition  of  most  of  the  buildings  coming  under 
the  law  I  have  found  very  satisfactory,  although  I  have  found 
many  instances  where  the  provisions  of  chapter  103,  Acts  of  1887, 
as  amended  by  chapter  305,  Acts  of  1888,  were  not  being  complied 
with.  In  one  or  two  instances  coming  under  my  observation,  I 
am  satisfied  that  no  radical  improvement  could  be  brought  about 
in  the  matter  of  removal  of  offensive  odors  except  by  a  thorough 
application  of  fire. 

The  statute  relating  to  hours  of  labor  of  women  and  minors  is, 
I  am  satisfied,  well  observed,  both  from  my  own  observation  and 
from  absence  of  complaint. 

I  have  found  no  instances  of  fastening  of  outside  doors  during 
hours  of  labor,  except  by  spring  catches  or  bolts  readily  operated 
from  the  inside. 

The  guarding  of  gears,  set  screws,  and  other  dangerous  parts  of 
machinery,  I  have  found  to  require  constant  supervision,  especially 
in  the  smaller  factories,  less  care  being  exercised  in  that  respect 
than  in  the  larger  ones  ;  and  in  those  using  old  machinery  there 
is  many  times  a  Tack  of  the  safeguards  found  to  be  necessary  and 
applied  by  the  manufacturer  of  the  new.  A  very  common  remark, 
made  when  orders  are  given  to  guard  the  fly  wheels  or  other  parts 
of  engines,  is,  44  No  one  is  allowed  in  here  but  the  engineer  ;  "  but 
I  have  found  no  engineer  more  ready  to  part  with  life  or  limbs 
than  other  employees.  The  practice  of  using  set  screws  in  the 
securing  of  collars  on  shafts  is  a  dangerous  and  needless  one  ; 
except  in  rare  cases,  a  countersunk  screw  being  all  that  is  required. 
One  of  the  few  fatal  accidents  occurring  in  my  district  during  the 
past  year  was  undoubtedly  caused  by  the  set  screw  in  a  collar  on 
a  small  countershaft,  the  power  not  being  great  enough  to  throw 
the  victim  over  the  shaft,  but  sufficient,  through  the  hold  of  the 
set  screw  on  the  clothing  about  the  neck  and  shoulder,  to  break 
the  neck  and  arm.    While  making  no  discrimination  in  my  prac- 
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tice  of  ordering  the  guarding  of  machinery  in  workshops  and 
factories,  as  a  rule  I  have  experienced  but  little  friction.  In  one 
case,  on  applying  to  a  judge  for  a  warrant  against  the  proprietor 
of  a  laundry  for  non-compliance  with  an  order  to  guard  machinery, 
he  informed  me  that,  laundries  not  coming  under  the  head  of 
factories,  he  could  not  issue  a  warrant. 

The  elevators  in  my  district  I  have  found  or  have  had  placed 
in  good  condition,  as  regards  safety  appliances,  new  cables  and 
gears  ;  and  there  is  not  now,  to  my  knowledge,  one  in  my  territory 
that  is  not  supplied  with  some  form  of  safety  device,  or  is  in  proc- 
ess of  being  supplied.  Not  an  accident,  as  far  as  I  am  aware, 
has  occurred  during  the  year  from  the  giving  way  of  any  cable  or 
gear.  I  am  convinced  that  the  great  decrease  in  percentage  of 
accidents  from  the  number  occurring  in  former  years  is  caused  in 
a  great  measure  by  the  employment  of  better  hoisting  machinery, 
more  frequent  replacement  of  cables,  and  a  better  understanding 
of  the  dangers  attending  careless  running.  In  regard  to  the  guard- 
ing of  elevator  openings,  none  are  without  some  provision.  In  all 
cases  where  there  are  a  large  number  of  employees,  especially  where 
women  and  children  are  employed,  where  the  openings  were  not 
so  supplied,  I  have  ordered  self-closing  hatches,  bars  or  gates  ; 
and  in  all  cases  where  I  have  found  an  evident  carelessness  or 
neglect  to  keep  other  guards  in  position,  I  have  followed  the  same 
course.  In  several  cases  where  the  well  was  encased,  I  have 
caused  the  ordinary  latch  to  be  removed  from  the  door,  and  some 
other  form  of  fastening  substituted,  such  as  would  at  once  draw 
the  attention  of  the  party  using  it  to  the  fact  of  its  not  being  an 
ordinary  door. 

Chapter  260,  Acts  of  1886,  would  appear  to  be  a  dead  letter  to 
many  manufacturers,  my  experience  being  that  very  few,  aside 
from  the  large  corporations,  comply  with  its  requirements.  My 
knowledge  of  the  occurrence  of  accidents  in  several  instances,  and 
among  them  one  fatal,  came  to  me  through  the  columns  of  the 
daily  papers. 

In  regard  to  the  reciprocal  feeling  between  employer  and  em- 
ployee, I  can  only  say  that  my  observations,  at  the  best  no  more 
than  casual,  showed  no  evidence  of  other  than  kindly  relations 
between  the  parties. 

In  conclusion,  I  would  bear  testimony  to  the  spirit  of  courtesy 
shown  in  nearly  every  instance  by  employers,  and  the  readiness 
with  which  suggestions  have  been  received,  as- well  as  the  prompt- 
ness with  which  orders  where  given  have  been  carried  out ;  the 
greater  number  realizing  that  the  inspectors,  who  are  daily  visiting 
manufacturing  establishments,  and  making  a  study  of  dangerous 
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machinery,  elevators,  etc.,  are  in  better  position  to  determine  what 
precautions  are  requisite,  than  are  those  whose  observations  are 
largely  confined  to  their  own  building,  and  whose  familiarity  with 
their  own  machinery  has  bred  contempt  for  its  dangers. 

District  No.  2. 

Inspector  Joseph  Halstrick  reports  :  — 

Sir  :  —  I  herewith  make  a  brief  statement  of  the  various  indus- 
tries in  my  district,  which  comprises  Boston  and  seventeen  towns. 
In  relation  to  the  reciprocal  feeling  between  employer  and  employee 
of  the  various  factories,  workshops  and  mercantile  establishments, 
I  am  pleased  to  state,  from  personal  observation,  that  universal 
good  feeling  and  harmony  prevailed,  more  especially  in  the  larger 
factories.  Employees  did  not  apparently  seem  under  any  re- 
straint, and  appeared  cheerful  generally,  which  was  to  me  very 
gratifying. 

As  regards  the  operation  of  the  educational  law,  the  observance 
of  its  requirements  are  general.  The  law  has  been  especially  en- 
forced in  relation  to  the  employment  of  children.  A  thorough 
investigation  of  my  district  shows  quite  a  decrease  during  the  past 
year  in  the  number  of  children  employed  under  the  age  of  fourteen 
years.  Undoubtedly  the  results  attending  the  enforcement  of  the 
provisions  of  the  law  whereby  no  children  under  fourteen  years  of 
age  shall  be  employed  in  any  in-door  work  without  a  school  certifi- 
cate showing  the  requisite  school  attendance  of  twenty  weeks 
during  the  year  next  preceding  such  employment,  would,  in  my 
opinion,  give  such  child  an  opportunity  of  obtaining  the  rudiments 
at  least  of  an  education.  The  prohibition  of  child  labor  under  the 
age  of  thirteen  years  has  resulted  in  reducing  the  number  of 
children  in  factories,  workshops  and  mercantile  establishments, 
and  in  sending  a  large  number  of  them  to  school,  who  would  other- 
wise have  grown  up  in  absolute  ignorance.  I  think  the  law  is 
strongly  indorsed  by  the  party  responsible  for  the  employment  of 
such  children. 

The  laws  relating  to  the  safety  of  employees  have  been  strictly 
enforced,  and  the  safeguards  that  the  State  has  provided  for  the 
protection  of  life  and  limb  have  achieved  good  results.  The  ma- 
jority of  the  manufacturers  have  taken  extraordinary  precautions 
to  guard  all  dangerous  machinery,  and  in  many  instances  so  thor- 
oughly, that  an  accident  is  not  likely  to  occur  unless  through 
culpability  of  the  operatives.  I  have  given  special  attention  to 
gearing  and  set  screws.  The  fact  is  quite  evident  that  exposed 
gears  and  set  screws  are  especially  dangerous.    Universal  efforts 
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have  been  put  forth  by  superintendents  of  factories  to  guard  all 
dangerous  shafting,  belting  and  pulleys  by  boxing.  The  laws  re- 
lating to  the  safety  of  employees  have  been  respected,  and  orders 
have  been  cheerfully  complied  with  throughout  the  district. 

The  sanitation  in  factories  and  workshops  is  a  matter  of  vital 
importance.  The  sanitary  law  that  compels  every  factory  and 
workshop  in  which  young  persons  or  women,  live  or  more  in  num- 
ber, are  employed,  to  be  properly  ventilated,  and  also  so  ventilated 
as  to  render  harmless,  so  far  as  practicable,  all  the  gases,  vapors, 
dust  and  other  imparities  generated  that  may  be  injurious  to  health, 
I  have  endeavored  to  enforce.  Good  results  have  been  accom- 
plished under  the  provisions  of  the  law,  which  are  manifest  in 
every  instance  where  orders  have  been  given  to  remedy  the  imper- 
fections. I  cannot  recall  an  instance  where  manufacturers  or 
owners  of  buildings  have  wilfully  violated  or  failed  to  comply 
with  the  provisions  of  the  law. 

The  water-closets  in  the  majority  of  workshops  in  the  county  of 
Suffolk  were  poorly  ventilated  and  not  of  the  cleanest,  and  used 
by  both  sexes.  This,  however,  was  the  condition  shortly  after 
the  law  was  enacted.  Some  owners  of  buildings  have  inclined  to 
move  slowly,  but  the  majority  promptly  complied  with  the 
orders  given,  so  that  during  the  past  year  the  conditions  have 
been  greatly  improved,  and  no  prosecutions  have  been  found 
necessaiy. 

The  elevators  in  my  district,  which  does  not  include  the  city  of 
Boston,*  have  been  invariably  constructed  in  the  manner  required 
by  law,  with  the  exception  of  a  number  found  without  the  proper 
safeguards  required  to  protect  the  openings  to  the  well-holes  ;  but 
measures  were  at  once  taken  to  have  them  thoroughly  protected. 
The  majority  of  them  are  used  for  freight  only,  and  are  so  desig- 
nated. The  elevators  in  the  district  have  been  provided  with 
some  device  whereby  the  car  is  held,  in  the  event  of  an  accident 
to  the  shipper  or  hoisting  rope  ;  and  the  openings  to  said  elevators 
have  been  provided  with  doors  or  automatic  gates  or  bars.  The 
act  prohibiting  the  locking  of  the  doors  of  buildings  wherein 
operatives  are  employed  during  the  hours  of  labor  have  not  during 
the  past  year  been  violated,  save  in  one  instance,  in  which  case 
an  order  referring  to  the  provisions  of  said  act  was  served  upon 
said  party,  and  its  requirements  promptly  complied  with.  In 
conclusion,  I  desire  to  express  satisfaction  with  the  ready  com- 
pliance of  the  manufacturers  to  the  wise  and  wholesome  require- 
ments of  the  provisions  of  the  various  factory  laws  of  this 
Commonwealth. 

*  The  above  refers  only  to  elevators,  over  which  this  department  has  no  control 
in  Boston. 
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District  No.  3. 
Inspector  Mullen  reports  :  — 

Sir:  —  In  chapter  348,  Acts  of  1888,  section  2,  there  is  found 
the  following  clause  :  "  No  child  under  fourteen  years  of  age  shall 
be  employed  in  any  manner  before  the  hour  of  six  o'clock  in  the 
morning  or  after  seven  o'clock  in  the  evening."  That  part  of 
section  2  quoted,  "  shall  be  employed  in  any  manner  "  refers  in  a 
great  degree  to  the  employment  of  children  in  theatres  or  places 
of  amusement.  During  the  past  year  I  have  visited  several  such 
places,  and  have  found  children  employed  contrary  to  law.  In 
every  case  I  have  notified  the  proprietors  so  employing  children 
that  such  children  must  forthwith  be  taken  from  the  stage  or 
platform  where  they  were  on  exhibition.  In  every  instance  the 
order  has  been  obeyed,  the  proprietors  showing  a  willingness  to 
comply  with  the  law  in  all  its  particulars.  There  are  now  no 
evasions  of  the  law  as  regards  children,  referred  to  above. 

I  will  cite  one  instance  where  I  found  on  exhibition  a  young 
girl  whose  age  could  not  be  accurately  ascertained,  and  who  was 
advertised  as  "  Wild  Rose  "  of  Yucatan.  On  inquiry  it  was  found 
that  she  had  been  taken  from  an  insane  asylum  in  or  about  New 
Orleans,  and  placed  on  exhibition  under  the  above-mentioned 
name.  Being  of  the  opinion  that  the  exhibition  of  such  a  person 
came  under  chapter  348,  Acts  of  1888,  the  child  appearing  to  be 
not  over  fourteen  years  of  age,  and  that  such  exhibition  was  con- 
trary to  chapter  99,  Acts  of  1884,  I  so  notified  the  proprietor  of 
the  museum  in  which  she  was  being  exhibited,  and  ordered  that 
she  be  taken  from  the  stage  at  once.  The  order  was  immediately 
complied  with. 

In  this  connection  I  have  to  report  that  an  inspection  is  made 
of  the  various  places  of  amusement  at  least  once  a  week.  The  re- 
sult is  that  there  are  now  no  children  under  the  prescribed  age  on 
exhibition  or  performing  in  any  of  the  places  of  amusement  in  my 
district.  The  law  is  beneficial  to  a  large  extent,  especially  because 
it  not  only  relates  to  mercantile,  manufacturing  and  establish- 
ments of  like  kinds,  but  to  theatres  and  museums  as  well. 

District  No.  5. 
Inspector  Willard  reports  :  — 

Sir  :  —  In  making  this  my  first  report,  I  wish  to  state  that  my 
duties  have  been  made  much  easier  by  the  experience  and  generous 
assistance  of  Officer  Dyson,  which  are  duly  appreciated  by  me. 
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In  regard  to  the  laws  which  I  am  expected  to  enforce,  I  desire 
to  say  that  I  have  had  the  most  gratifying  success.  During  the 
year  I  have  issued  two  hundred  and  fourteen  orders,  all  of  which 
have  been  complied  with,  in  nearly  every  case  cheerfully.  After 
such  a  result  there  is  but  little  for  me  to  say,  except  to  make  a 
few  suggestions  which  in  my  short  experience  have  seemed  neces- 
sary. As  I  have  above  stated,  all  orders  have  been  cheerfully 
complied  with  after  the  laws  requiring  the  same  had  been  ex- 
plained ;  yet  I  have  found  much  iguorance  among  business  men  in 
regard  to  the  laws  which  I  am  called  upon  to  enforce.  Undoubt- 
edly most  of  them  have  read  the  laws,  but  in  the  press  of  business 
they  have  been  forgotten,  and  I  am  constantly  requested  to  furnish 
copies  of  the  inspection  laws.  One  of  the  laws  about  which  there 
seems  to  be  much  misinterpretation  is  that  requiring  children's 
certificates,  many  of  the  school  committees  maintaining  that  no 
certificate  is  needed  during  the  vacation  of  schools,  and  even  re- 
fusing to  sign  them  when  presented  by  the  children.  It  seems  to 
me  that  the  law  is  too  ambiguous,  and  should  be  made  more  plain. 
The  law  relating  to  the  employment  of  minors  who  cannot  read 
and  write  the  English  language  I  believe  to  be  an  excellent  one,  as 
far  as  it  goes  ;  but  I  believe  it  should  be  extended  so  as  to  compel 
towns  where  manufacturing  is  carried  on  to  any  considerable  ex- 
tent to  provide  evening  schools.  I  have  found  a  marked  difference 
between  children  where  evening  schools  were  maintained  and  where 
they  were  not,  and  nearly  all  the  employers  agree  with  me  that 
the  law  is  a  good  one,  and  are  quite  willing  to  comply  with  it. 

In  regard  to  the  enforcement  of  chapter  173  of  the  Acts  of  1886, 
relating  to  providing  means  of  communication  between  rooms  in 
manufacturing  establishments  where  machinery  is  propelled  by 
steam  and  the  room  where  the  engineer  is  statioued,  I  have  hesi- 
tated about  giving  such  order,  from  the  fact  that  I  cannot  see  the 
practical  utility  of  it  as  a  means  of  saving  life  in  case  of  accideut. 
I  would,  however,  recommend  that  a  law  be  passed  instead,  re- 
quiring each  room  or  each  line  of  shafting  to  be  provided  with  a 
friction  clutch  or  shut-off.  This  requirement  would  allow  of  the 
stopping  of  the  machinery  on  each  floor  at  once  (or  nearly  so), 
without  the  unnecessary  delay  of  whistling  to  the  engineer,  who 
might  be  absent  from  his  machine,  or,  if  present,  could  only  stop 
it  after  the  wheel  had  made  several  revolutions.  The  cost  of  such 
an  appliance  would  not  much  exceed  that  of  electric  bells  or 
speaking  tubes,  and  I  think  it  would  be  much  more  effective  as  a 
means  of  saving  life  in  case  of  accident. 

As  to  the  enforcement  of  all  the  laws  relating  to  the  employ- 
ment of  women  and  children  in  my  district,  I  believe  them  to  be 
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as  fully  complied  with  as  any  upon  the  statute  book.  I  have  had 
a  few  complaints  from  small  isolated  factories,  but  each  case  has 
been  rectified  without  prosecution.  In  the  matter  of  sanitation  in 
factories,  I  would  say  that  many  in  my  district  were  built  many 
years  ago,  and  without  much  regard  to  their  sanitary  arrange- 
ments, especially  in  the  matter  of  ventilation ;  but  I  believe  that 
good  progress  is  being  made  in  that  direction.  It  would  be  diffi- 
cult to  find,  in  my  district,  a  factory  where  separate  water-closets, 
properly  marked,  for  men  and  women,  are  not  provided.  As  to 
safety  of  elevators,  I  would  say  that  most  of  them  seem  to  be  in 
good  condition,  and  there. seems  to  be  a  growing  inclination  among 
manufacturers  to  provide  some  one  whose  sole  duty  is  to  attend  to 
the  running  of  the  elevator,  which  is  a  move  in  the  right  direction . 
Most  of  the  elevators  are  well  guarded.  Most  of  the  factories  in 
my  district  are  well  supplied  with  means  of  egress,  and  the  pro- 
prietors seem  anxious  to  show  the  inspector  what  they  have  done 
in  that  direction.  In  regard  to  the  locking  of  doors  during  work- 
ing hours,  there  are  some  factories  whose  location  makes  it  neces- 
sary to  have  some  means  of  keeping  applicants  for  work  and 
strangers  from  interrupting  and  bothering  the  help.  In  a  few 
such  cases  I  have  found  spring  locks,  which  could  be  readily 
opened  from  the  inside,  but  prevented  admission  from  the  outside. 

In  conclusion,  I  wish  to  state  that  with  but  few  exceptions  I 
have  been  treated  with  courtesy  by  the  manufacturers  with  whom 
I  have  had  business. 

District  No.  6. 
Inspector  Hammond  reports  :  — 

Dear  Sir: —  In  addition  to  the  tabulated  report  which  I  have 
forwarded,  I  wish  to  make  a  statement  in  regard  to  the  working  of 
the  laws  which  I  am  called  on  to  enforce.  Chapter  3^8,  Acts  of 
1888,  an  act  in  relation  to  the  employment  of  children,  calls  for  a 
great  deal  of  time  and  care  on  the  part  of  an  inspector.  The 
overseers  of  the  factories  have  their  orders  from  the  superintend- 
ents not  to  employ  children  unless  they  have  proper  certificates. 
Frequently,  however,  I  find  children  under  sixteen  years  of  age 
employed  in  the  mills  without  proper  certificates.  I  am  required, 
by  section  8,  chapter  348,  to  give  notice  in  writing  to  the  parties 
concerned  that  I  shall  proceed  against  them  unless  they  comply 
with  the  law.  This  notice  has  the  desired  effect,  and  the  certifi- 
cates are  procured,  or  the  children  discharged. 

I  find,,  by  the  inspector's  report  for  1888,  that  there  were  em- 
ployed in  Fall  River  1,121  children  between  the  ages  of  fourteen 
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and  sixteen,  and  153  children  between  the  ages  of  thirteen  and 
fourteen.  By  my  report  yon  will  find  that  there  are  employed  the 
present  year  at  the  same  factories  94.">  children  between  the  ages 
of  fourteen  and  sixteen,  and  118  children  between  the  ages  of 
thirteen  and  fourteen,  showing  a  decrease  of  211  for  the  year 
1889  in  children  under  sixteen  years.  I  think  that  the  tendency 
now  is  not  to  employ  children  under  fourteen  years  of  age. 

The  act  relating  to  the  employment  of  minors  who  cannot  read 
and  write  the  English  language  meets  with  favor  by  employers 
generally,  and  some  are  very  much  interested  in  educating  their 
employees.  Where  the  evening  schools  are  kept  open  four  even- 
ings a  Aveek,  some  of  the  minors  that  are  required  to  attend  think 
it  a  hardship,  and  some  have  absolutely  refused  to  attend.  These 
latter  were  immediately  discharged. 

Complaint  is  often  made  in  this  district  of  running  overtime 
when  there  is  no  just  cause  for  it.  I  have  repeatedly  taken  the 
running  time  of  mills  said  to  be  violating  the  law,  and  found  that 
they  did  not  vary  one  minute  from  schedule  time.  I  asked  a 
weaver  at  a  mill  in  Fall  River,  "  Do  you  run  overtime  here?"  He 
said,  "  Yes  ;  I'll  tell  you  how  it  is.  We  shut  down  at  12.20  Sat- 
urdays, and  in  order  to  do  so  we  have  to  run  overtime  the  other 
days  of  the  week."  I  then  asked,  "  Do  you  call  running  until 
12.10  at  noon  and  G.10  at  night  running  overtime?"  His  answer 
was,  i;  Yes."  I  told  him  that  the  mill  was  running  by  its  schedule 
time,  and  it  was  perfectly  legal.  I  have  found  but  one  instance 
where  women  or  minors  have  worked  over  sixty  hours  any  one 
week,  and  that  was  caused  by  a  mistake  of  the  overseer. 

The  laws  relating  to  the  safety  of  employees  are  cheerfully  com- 
plied with,  and  employers  are  anxious  that  a  thorough  inspection 
of  machinery,  especially  of  elevators,  should  be  made.  I  have 
found  very  few  elevators  which  have  not  some  kind  of  safety  de- 
vice attachment,  in  good  working  order.  In  the  case  of  all  eleva- 
tors that  I  have  found  which  were  not  constructed  in  the  manner 
required  by  law,  either  their  use  has  been  discontinued,  or  some 
safety  device  has  been  applied  to  them. 

District  No,  7. 
Inspector  Knight  reports  :  — 

Dear  Sir:  —  I  have  the  honor  herewith  to  submit  the  follow- 
ing report  in  regard  to  the  laws  intrusted  to  me  for  enforcement 
in  District  No.  7,  which  comprises  Hampden  and  Hampshire 
counties. 

The  law  relating  to  the  employment  of  women  and  children, 


218    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


known  as  the  "ten-hour"  law,  has  been  complied  with  in  a  very 
satisfactory  manner,  except  in  one  case,  where,  one  part  of  the 
machinery  getting  ahead  of  the  other,  that  portion  of  the  machin- 
ery which  was  behind  was  run  for  a  few  nights  ;  but,  after  notice 
was  given  to  the  person  in  charge,  it  was  stopped  at  once,  and  no 
further  complaints  were  made.  Throughout  this  district  there 
seems  to  be  a  general  satisfaction  on  the  part  of  the  employed  and 
employers,  regarding  the  enforcement  of  the  law. 

The  law  forbidding  the  employment  of  children  under  thirteen 
years  of  age  in  factories,  workshops  and  mercantile  establish- 
ments, has  been  wrell  complied  with,  although  three  cases  were 
found  where  the  children  were  employed  during  the  vacation  of 
the  public  schools,  the  parties  employing  them  not  knowing  that 
the  law  forbade  the  employment  of  such  children  during  vacation. 
On  being  notified,  the  children  were  discharged.  The  number  of 
children  between  thirteen  and  fourteen  years  of  age  employed  in 
the  factories  has  been  greatly  reduced  in  the  past  few  years, 
owing,  I  am  told,  to  the  shortness  of  the  time  they  can  be 
employed  before  they  are  obliged  to  go  out  to  attend  school 
again  ;  therefore,  there  have  been  found  but  few  cases  where  this 
law  has  been  violated.  On  the  whole,  I  think  it  has  been  well 
lived  up  to  in  this  district. 

The'law  relating  to  the  employment  of  children  between  the 
ages  of  fourteen  and  sixteen  has  been  satisfactorily  complied  with. 
There  have  been,  however,  a  few  cases  found  where  they  were  at 
work  without  proper  certificates  on  file  ;  but  in  all  such  cases, 
when  attention  was  called  to  the  fact,  certificates  were  obtained. 
The  good  results  of  this  law  are  acknowledged  by  all  who  under- 
stand its  intent,  and  appreciate  a  fair  education  for  all :  and  I  am 
glad  to  say  that  all  who  employ  such  persons  heartily  co-operate 
with  the  inspector,  thus  making  the  work  much  easier,  and  at  the 
same  time  insuring  better  results. 

Since  the  evening  schools  commenced,  I  have  devoted  consider- 
able time  to  the  enforcement  of  chapter  43:3,  Acts  of  1887,  relating 
to  the  employment  of  minors  who  cannot  read  and  write  in  the 
English  language  ;  and,  as  a  result,  in  some  of  the  cities  and 
towns  in  my  district  where  evening  schools  are  maintained,  the 
schools  will  be  larger  than  ever  before.  The  employers,  superin- 
tendents of  schools,  and  school  committees,  in  all  cases,  co-operate 
heartily  with  the  inspector  in  this  work.  The  employers  have 
notified  all  who  come  under  the  law  that  they  must  attend  the 
schools  regularly,  if  they  wish  to  retain  their  positions.  The  en- 
forcement of  the  law  is  not  only  having  a  good  effect  upon  the 
attendance  of  the  schools,  but  the  superintendents  report  better 
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interest  manifested  by  the  pupils.  Many  of  those  who  were  very 
reluctant  to  attend  before  now  seem  to  look  forward  to  the 
schools  with  pleasure. 

Sections  13  and  14  of  chapter  104  of  the  Public  Statutes,  relat- 
ing to  the  protection  of  machinery  and  elevator  openings,  have 
been  cheerfully  complied  with  in  all  cases.  The  manufacturers 
seem  to  thoroughly  appreciate  this  law,  and  in  many  cases,  when 
their  attention  has  been  called  to  the  defects,  they  express  sur- 
prise that  it  had  not  been  observed  by  them  before,  saying,  "  It 
shall  be  attended  to  at  once,"  and  often  express  a  desire  that  the 
inspector  himself  make  a  thorough  inspection  of  their  mills  as 
often  as  possible,  as  it  was  for  their  interest  to  have  all  places 
found  dangerous  to  be  as  well  guarded  as  possible. 

There  has  been  but  one  serious  accident  by  elevators  in  my  dis- 
trict during  the  past  year,  and  this  case  in  no  way  could  be  attrib- 
uted to  the  unsafe  condition  of  the  elevator,  or  any  of  its  part-, 
as  it  was  found  in  good  condition,  and  as  well  guarded  as  is  possi- 
ble, directly  after  the  accident  occurred.  In  my  judgment,  there 
is  no  machinery  iu  common  use  that  is  more  dangerous  than  the 
elevator,  although  there  have  been  made  in  the  past  few  years 
many  important  improvements  in  the  hoisting  machinery  and 
safety  devices  for  elevators,  which,  perhaps,  have  been  due  in  a 
measure  to  this  department ;  but,  by  reason  of  the  haste  of  man- 
kind to  11  get  there  "  without  loss  of  time  (as  time  is  money),  the 
elevator  manufacturers  have  endeavored  to  increase  the  speed,  and 
have,  to  such  an  extent  that  it  seems  to  me  to  be  dangerous, 
although  we  are  told  that  it  is  just  as  safe.  The  parties  control- 
ling such  machinery  have  often  been  notified  of  the  importance  of 
constant  watchfulness  of  all  parts  of  the  machinery  and  hoist 
ropes,  and  in  many  cases  they  are  inspected  at  least  once  a  week 
by  competent  workmen. 

The  law  relating  to  the  sanitary  condition  of  factories  and  work- 
shops has  been  greatly  improved  during  the  past  year.  In  all 
cases  where  better  sanitary  provisions  were  found  necessary, 
orders  have  been  sent,  and  they  have  been  complied  with.  I  find 
that  there  is  great  difficulty  in  keeping  the  sanitary  provisions  in 
factories  always  in  proper  condition  ;  especially  is  this  the  case  in 
some  of  the  larger  mills,  owing  in  some  measure,  perhaps,  to  the 
carelessness  or  indifference  on  the  part  of  some  of  the  operatives 
themselves  ;  and  therefore,  in  order  to  keep  them  in  good  condi- 
tion, it  requires  constant  watchfulness  and  care  on  the  part  of  the 
superintendents  and  overseers. 

The  act  prohibiting  the  locking  of  doors  in  buildings  wherein 
operatives  are  employed  during  the  hours  of  labor  is  very  well 
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complied  with  in  this  district.  I  have  had  occasion  to  issue  but 
two  orders  duriug  the  past  year,  and  I  am  glad  to  be  able  to 
report  that  they  were  complied  with  at  once. 

District  No.  8. 
Inspector  Osgood  reports  :  — 

Sin  :  —  The  laws  of  this  Commonwealth  which  I,  as  an  inspector, 
am  called  upon  to  enforce,  are  being  well  complied  with  in  this 
district,  comprising  the  county  of  Essex.  There  is  a  disposition 
on  the  part  of  the  employers  to  comply  cheerfully  with  the 
requirements  of  statutes  regarding  the  employment  of  labor,  it 
being  a  rare  occurrence  for  an  inspector  to  go  into  a  manufact- 
uring establishment  and  not  find  a  schedule  regulating  the  hours 
of  labor  posted  as  is  required.  Factories  where  textiles  are 
manufactured  require,  generally  speaking,  the  Tull  sixty  hours  per 
week,  working  more  hours  five  days,  in  order  to  give  a  short  day 
on  Saturday  ;  and  this  plan  seems  to  give  universal  satisfaction  to 
the  employed.  The  shoe  industries  which  are  largely  engaged  in 
throughout  the  district  employ  their  female  help  by  the  piece  to  a 
great  extent,  and  are  not  obliged  to  work  a  specified  number  of 
hours.  They  will  average,  however,  about  fifty-two  per  week, 
when  business  is  good.  Notwithstanding  this,  the  employer  has 
complied  or  does  cheerfully  comply  with  the  requirements,  and 
schedule  of  time  is  not  more  than  fifty-nine  per  week. 

Chapter  150,  Acts  of  1882,  regarding  persons  or  corporations 
providing  suitable  seats  for  the  use  of  females  employed,  I  find 
universally  complied  with. 

Evening  schools  during  the  last  season  were  well  attended,  and 
bid  fair  to  have  as  good  an  attendance  this. 

Chapter  104,  Public  Statutes,  as  amended,  of  the  inspection  of 
buildings,  I  find  pretty  generally  observed.  If  the  belting,  shaft- 
ing, gearing,  etc.,  are  found  improperly  guarded,  or  not  guarded 
at  all,  the  attention  of  the  employer  is  called  to  the  fact ;  in  many 
cases  a  suggestion  from  the  inspector  will  bring  the  desired 
result,  without  the  written  order. 

Regarding  elevator  well-holes,  I  would  respectfully  recommend 
that,  after  June  30,  1890,  all  elevators  for  freight  shall  be  pro- 
vided with  automatic  hatches,  to  prevent  persons  falling  through 
the  hatchways  or  well-holes,  also  as  a  preventive  against  the 
spreading  of  flames  in  case  of  fire ;  gears  to  be  placed  in  upper 
story  of  building,  and  provided  with  double  cables  ;  that  bells  or 
gongs  be  placed  at  proper  distances  near  every  lauding  in  the 
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elevator  well,  to  warn  all  persons  about  to  use  the  elevator  and  all 
persons  near  it,  giving  its  location  or  its  descent,  when  being 
operated.  Substantially,  this  is  as"  recommended  by  my  respected 
predecessor  in  1887. 

Explosive  or  inflammable  compounds  are  not  found  to  be  used 
or  kept  in  factories  or  workshops,  in  such  manner  or  places,  as 
would  render  hazardous  the  egress  of  employees  in  case  of  fire. 
But  a  small  quantity  of  such  compounds  is  kept  on  hand  at  any 
one  time,  and  this  in  a  small  building  outside  the  workshop,  a 
day's  supply  only  being  allowed  inside. 

The  law  in  regard  to  the  locking  or  bolting  of  doors  in  buildings 
where  operatives  are  employed,  so  as  to  prevent  free  egress  in 
case  of  fire  during  the  hours  of  labor,  is  complied  with  very 
generally,  only  two  cases  being  brought  to  my  attention  during 
the  year. 

Chapter  '348,  Acts  of  1888,  regarding  the  employment  of 
children.  Rarely  are  children  under  fourteen  years  of  age  found 
employed  in  this  county,  the  disposition  being  to  employ  over  that 
age  rather  than  under.  Employers  agree,  as  a  rule,  that  the 
place  for  young  people  under  the  age  of  fourteen  is  in  the  school- 
room during  school  hours.  Some  are  of  the  opinion  that  fifteen 
or  even  sixteen  is  young  enough  .at  which  to  commence  work.  In 
this  connection,  I  would  suggest  that  fourteen  years  of  age  be  the 
lowest  limit  at  which  a  child  can  be  employed,  instead  of  thirteen, 
as  now  incorporated  in  said  chapter ;  also,  the  requirement  of 
twenty  weeks'  schooling  be  extended  to  fifteen  years  of  age. 

Relating  to  sanitary  appliances.  These  arrangements,  in  textile 
industries,  I  have  always  found  in  excellent  condition.  In  the 
shoe  industries  closets  are  not  found  in  such  cleanly  condition.  I 
will  not  include  all,  as  some  are  in  a  very  good  state  of  cleanli- 
ness, while  others,  who  have  as  good  accommodations,  are  not 
kept  in  that  condition  which  is  conducive  to  health  and  decency. 
In  one  instance,  a  large  and  wealthy  owner  of  property  felt  very 
much  aggrieved  because  he  was  compelled  to  furuish  an  extra 
closet  for  the  exclusive  use  of  the  female  employees  of  a  work- 
shop, which  common  decency  should  have  prompted  him  to  pro- 
vide, without  the  order  from  an  inspector.  The  number  employed 
in  this  factory  was  fifty-six,  males  and  females  about  equally 
divided,  and  only  one  closet.  Those  buildings  erected  as  work- 
shops and  factories  since  the  creation  of  this  law  are  well  supplied 
with  sanitary  arrangements,  and  the  most  of  them  are  kept  in  a 
good,  cleanly  condition.  I  am  in  hopes,  by  next  return,  to  be 
able  to  show  a  marked  improvement  in  this  direction. 

I  am  pleased  to  accord  to  mill  superintendents  and  agents,  and 
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the  employers  of  labor  generally  in  the  district,  a  disposition  to 
assist  me  in  my  toars  of  inspection,  to  their  fullest  possible  extent. 
Local  inspectors  and  truant  officers  have  rendered  me  very  valuable 
assistance  in  many  ways. 

District  No.  9. 
Inspector  James  H.  Chadwick  reports:  — 

Sir  :  —  The  following  report  is  respectfully  submitted  as  to  the 
condition  of  the  9th  inspection  district,  of  which  I  am  one  of  the 
inspectors. 

In  answer  to  your  request  for  a  statement  in  regard  to  the 
reciprocal  feeling  between  the  employer  and  employed,  I  feel  that, 
to  properly  present  the  subject,  I  must  go  back  to  the  past,  on 
account  of  the  great  change  that  has  taken  place  during  the  last 
three  decades.  In  going  back  and  comparing  the  connection,  or 
rather  the  distance,  then  and  now,  it  is  plain  that  some  well- 
directed  power  has  been  at  work.  Then  there  was  an  almost  im- 
passable gulf  between  them,  which  at  the  present  time  has  been 
so  reduced  that  they  can  clasp  hands  across  it.  Then  the  man 
who  had  the  boldness  to  demand  to  have  what  he  might  call  a 
wrong  made  ri^ht,  would  often  have  his  boldness  rebuked  by  his 
prompt  discharge.  Then  men  and  women  in  textile  manufactories 
worked  seldom  less  than  seventy-two  hours  per  week,  and  to  my 
own  knowledge  as  high  as  seventy-eight  and  eighty-four  hours  in 
one  week :  and  I  have  seen  children  of  the  tender  age  of  nine 
years  thus  employed.  Then  labor  had  few  chances  for  anything 
but  work.  Some  powerful  factor  has  changed  it  all,  and  both 
meet  and  treat  with  each  other  to  their  mutual  benefit.  Agitation, 
organization,  an  increased  intelligence,  with  wholesome  lawsThave 
put  the  laborer  upon  a  plane  that  years  ago  had  he  aspired  to 
would  have  been  looked  upon  as  a  freak  of  his  imagination. 
There  are  but  few  corporations  in  this  district,  therefore  the  work- 
men can  adjust  their  differences  directly  with  their  employers.  It 
brings  them  into  close  communion,  and  elevates  the  one  without 
debasing  the  other.  Capital  and  labor  are  both  very  sensitive  as 
to  their  rights,  but  in  this  district  both  seem  to  have  found  that 
mutual  concessions  are  far  better  than  strife.  Therefore,  I  feel 
that,  with  very  few  exceptions,  the  best  of  feeling  exists  between 
the  employer  and  employed. 

You  also  request  my  observations  in  regard  to  the  educational 
laws.  In  that  respect  my  mind  is  the  same  as  in  my  last  report. 
I  tind  very  few  that  desire  to  employ  those  that  come  under  the 
school  laws,  and  not  one  of  them  in  manufacturing  establishments. 
If  there  can  be  found  boys  in  this  district  out  of  school  who  ought 
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to  be  in  school,  they  are  boys  whose  parents  willingly  and  I  might 
say  wilfully  permit  them  to  remain  at  home,  or  oftentimes  allow 
them  to  loaf  about  stables  or  on  the  streets.  The  law  states  that 
the  parents  or  guardians  who  may  violate  the  laws  as  to  the  educa- 
tion of  those  under  them,  shall  be  punished  by  a  fine  not  exceed- 
ing twenty  dollars.  I  never  have  known  of  a  case  in  court ;  but 
in  almost  every  town  in  this  Commonwealth  may  be  found  children 
who,  for  some  reason,  and  probably  by  some  one's  neglect,  are 
growing  up  in  ignorance  and  often  in  vice.  I  believe  it  to  be  more 
the  fault  of  the  town  officers  than  of  the  inspectors,  who  only  have 
authority  to  prevent  their  employment  in-doors.  If  but  two  in  a 
town,  you  can  see  that  upwards  of  six  hundred  are  thus  losing  the 
education  that  is  so  freely  offered  them.  I  believe  that  every  man 
who  may  read  this  report  can  recall  to  mind  some  boy  to  whom 
this  may  refer.  Perhaps  a  vigorous  application  of  legal  suasion 
by  truant  officers  would  result  in  an  improvement. 

As  to  the  sanitation  in  workshops  and  factories,  the  condition  is 
far  from  satisfactory,  not  only  to  the  inspector,  but  to  the  owners 
and  employees.  The  desire  to  have  the  condition  better  is  not 
lacking,  but  the  greatest  excuse  is  lack  of  proper  sewerage,  when 
we  find  in  the  large  cities  near  the  seaboard,  with  good  sewer  con- 
nections, and  with  an  ample  supply  of  water,  a  sanitary  condition 
in  many  cases  which  is  at  least  most  disagreeable,  if  not  dangerous 
to  health.  We  feel  that  some  forbearance  must  be  used,  in  those 
inland  towns  that  are  lacking  of  any  means  of  removing  the  wraste 
material,  only  at  a  great  cost  to  individuals  who  may  be  particu- 
larly interested  in  the  welfare  of  their  employees,  or  the  occupants 
of  some  tenement  house.  There  is  more  willingness  to  improve 
than  there  is  ability  to  carry  out  plans  that  might  be  adopted,  if 
a  well-constructed  sewer  extended  through  every  town  to  tide- 
water, or  some  other  suitable  place  where  it  could  be  deposited  and 
utilized  or  absorbed. 

Ah  to  the  safety  of  the  employees  in  factories,  the  safet}'  of 
elevators,  etc.,  no  serious  accident  has  occurred  in  this  district 
during  the  year ;  at  least,  none  have  been  reported  in  any  factory 
or  workshop.  The  machinery  is  fairly  well  guarded,  and  sale- 
guards  are  being  added  every  year.  The  freedom  from  accidents 
with  elevators  I  attribute  not  so  much  to  additional  safety  devices, 
as  I  do  to  the  fact  that  more  attention  is  paid  to  the  hoisting 
machinery,  cables  and  oiling  ;  also  to  the  fact  that  most  factories 
have  one  person  to  attend  to  the  elevator,  where  formerly  inex- 
perienced persons  would  have  the  handling  of  it. 

The  doors  in  the  factories  are  often  locked  to  prevent  admission 
from  the  outside,  but  I  do  not  know  any  place  where  they  are 
locked  in  such  a  manner  as  to  prevent  egress  during  working  hours. 
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The  main  subjects  in  this  brief  report  are  such  that  only  far 
more  space  than  can  be  used  could  do  them  justice.  The  work  of 
the  inspector,  however  well  he  may  think  he  has  done  it,  is  such 
that,  after  he  has  done  his  best,  he  can  go  over  the  same  ground 
the  next  year,  and  find  enough  more  to  make  him  think  he  was 
careless  on  his  previous  visit.  The  enlarging  of  the  buildings, 
changing  the  old  for  new  and  improved  machinery,  changes  of 
superintendents  or  agents,  all  combine  to  make  him  feel  that  his 
work  is  never  entirely  done,  and  he  can  always  see  many  things 
that  he  would  like  to  have  improved.  At  times  the  best  of  our 
labor  laws  are  disregarded  by  those  whom  they  are  most  intended 
to  benefit.  i 

Courteous  treatment  has  always  been  accorded  the  inspector  in 
this  district,  and  in  my  investigations  I  have  in  all  cases  been  met 
with  a  perfect  freedom  to  impart  the  knowledge  desired,  both  from 
the  employer  and  employed.  I  also  believe  that,  in  point  of  intel- 
ligence and  ability  to  earn  money  and  care  for  it,  the  working  men 
and  women  of  Norfolk  and  Plymouth  counties  are  the  peers  of 
any  in  our  land. 

District  Xo.  10. 
Inspector  Morton  reports  :  — 

Sir  :  —  In  making  this  my  first  report  I  am  pleased  to  say  I 
think  the  laws  which  I  am  called  upon  to  enforce  are  very  generally 
complied  with.  I  will  first  refer  to  chapter  348  of  the  Acts  of 
1888,  an  act  in  relation  to  the  employment  of  children.  I  find  in 
nearly  all  the  manufacturing  concerns  in  this  district,  where  chil- 
dren are  employed,  a  desire  on  the  part  of  those  persons  employing 
them  to  live  up  to  the  laws.  I  find  but  few  minors  who  do  not 
have  certificates.  I  have  found  but  two  minors  betwjeen  the  ages 
of  thirteen  and  fourteen  during  the  past  year  who  did  not  have 
certificates,  and  they  worked  only  during  vacation,  thinking,  as 
it  was  vacation,  they  did  not  need  one.  I  find  but  few  between 
the  ages  of  fourteen  and  sixteen  without  certificates.  The  reason 
of  those  not  having  them  in  most  cases  has  been  the  mistaken  idea 
that  the  school  certificate  answers  the  purpose  of  an  age  certificate. 
In  a  number  of  manufacturing  concerns  in  this  district  the  over- 
seers are  notified  by  the  persons  employing  them,  that,  if  they  em- 
ploy minors  without  a  certificate,  they  must  take  the  consequences 
and  pay  all  fines.  In  some  of  the  small  towns  I  have  found  a 
number  of  the  certificates  improperly  made  out,  thereby  causing 
the  children  to  get  new  ones,  sometimes  making  them  a  great  deal 
of  trouble,  the  person  making  out  the  certificate  living  a  mile  or 
two  away.    Now,  if  the  person  who  makes  out  the  certificate 
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would  be  a  little  more  careful  to  see  that  the  certificate  complies 
with  the  law,  it  would  save  the  inspector  some  work,  and  the 
child  a  great  deal  of  unnecessary  trouble.  I  have  found  several 
cases  that  will  come  under  this  head. 

The  law  in  regard  to  illiterates  cannot  be  used  much  in  this  dis- 
trict, as  we  have  but  two  towns  that  come  under  it,  where  the  law 
obliges  evening  schools  to  be  maintained.  I  find  but  very  few 
illiterate  minors  where  evening  schools  are  maintained.  I  find 
some  in  towns  where  there  are  no  evening  schools.  Now,  if  the 
law  could  be  made  to  reach  such  towns,  I  think  great  benefit 
would  be  derived  from  it. 

In  regard  to  the  laws  relating  to  the  hours  of  labor  for  women 
and  children,  a  case  of  overtime  is  seldom  found  or  even  reported. 
I  have  had  but  one  complaint  in  the  past  year,  and  that  from  a 
man  who  had  been  discharged,  and  wanted  to  get  even  with  his 
employers.  I  investigated  the  matter,  and  found  no  grounds  for 
complaint. 

The  laws  in  relation  to  the  guarding  of  machinery  have  been  very 
generally  complied  with.  There  have  been  very  few  accidents  in 
this  district  during  the  past  year,  and  none  of  them  fatal.  In 
most  cases  where  accidents  have  happened,  I  think  the  causes  have 
been  want  of  proper  care  on  the  part  of  the  ones  injured. 

The  laws  regarding  safety  of  elevators  are  well  complied  with, 
all  having  some  kind  of  a  safety  device  ;  and  elevator  openings 
are  guarded  either  by  automatic  hatches,  gates,  doors  or  bars, 
and  most  of  them  have  wire  cables.  Have  had  occasion  to  order 
repairs  on  but  four  or  five  during  the  past  year. 

I  have  found  but  one  case  of  locking  outside  doors,  and  that 
\\ ras  in  a  concern  that  had  been  running  but  a  short  time.  They 
n  adily  complied  with  the  order  to  provide  free  egress. 

Summary  of  Inspection  Work. 

The  records  of  this  department  show  that  2,425  manufact- 
uring, mercantile  and  public  buildings,  hotels,  tenements 
and  apartment  houses  have  been  inspected  since  my  last 
annual  report. 

In  consequence  of  such  inspections,  it  has  been  deemed 
necessary  to  issue  orders  calling  attention  to  defects,  and 
specifying  required  changes,  etc.,  to  the  number  of  1,547. 

In  addition  to  the  number  of  Inspections  made,  visits  for 
the  purpose  of  investigating  complaints,  and  to  ascertain  if 
orders  issued  by  the  inspectors  had  been  complied  with, 
number  1,410. 
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LIST  OF  PUBLIC  BUILDINGS,  FACTORIES,  WORK- 
SHOPS. TENEMENT  HOUSES  AND  HOTELS, 

Inspected  from  Jan.  1,  1889,  to  Dec.  31,  1889. 


TOWN  OF  ABINGTON. 


Namk  of  Building. 

Orders  given. 

Compliances. 

Lyon's  Shop,  .... 

Additional  egress. 

Standish  Block,  .... 

Improved  egress  and  fire  extin- 
guisher. 

Cleverly's  Block, .... 

Additional  egress  and  fire  extin- 
guisher. 

Arnold's  Shop,  .... 

Additional  and  improved  egress. 

Centre  School-house,  . 

Improve  or  change  sanitaries,  and 
additional  ventilation. 

TOWN  OF  ADAMS. 

Liberty  Street  School, 

Better  sanitary  conditions  and  ven- 
tilation. 

Transferred 
to  Zylonite 
School. 

Commercial  Street  School,  . 

Better  sanitary  conditions  and  ven- 
tilation. 

Improved. 

Renfrew  School,  .... 

Better  sanitary  conditions  and  ven- 
tilation. 

Maple  Grove  School,  . 

Better  ventilation. 

Hoosac  Street  School,  . 

No  order. 

Zylonite  School,  .... 

Better  ventilation;   order  trans- 
ferred   from    Liberty  Street 
School. 

In  process 
of  compli- 
ance. 

TOWN  OF  AMHERST. 

H.  D.  Fearing  Company,  . 

Two  fire  escapes. 

Complied. 

Hills  Company,  .... 

Fire  escape. 

Process  of 
construction. 
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TOWN  OF  ANDOVER. 


Name  of  BUILDIKO. 

Orders  given. 

Compliances. 

Panchard  School, 

Old  Grammar  School, . 
New  Grammar  School, 
Abbott  Village  School, 
Abbott  Village  Primary  School, 
Ballardvale  School, 

Better  sanitary ;  additional  venti- 
lation ;  remove  combustible  ma- 
terial from  under  stairs. 

Additional  ventilation. 

Additional  ventilation. 

Swing  doors  out. 

Swing  doors  out. 

Discontinue   the  use;    unfit  for 
school  purposes. 

Complied. 

Complied  in 
part. 

Complied. 
Complied. 
Complied. 

TOWN  OF  AVON. 

Gilford  School-house,  . 
Littlefield  School-house, 

Improve  egress,  and  additional 
ventilation. 

No  order  given. 

Egress  com- 
plied. 

TOWN  OF  BELMONT. 

High  School  

Centre  Primary  School, 
Brighton  Street  School, 
Waverly  School, 

For  better -ventilation. 
For  better  ventilation. 
For  better  ventilation. 
For  better  ventilation. 

TOWN  OF  BERNARDSTON. 

District  No.  2  School, 

Powers  Institute, 

Town  Hall  

Better  ventilation. 
Better  ventilation. 
Better  ventilation. 

Complied. 

CITY  OF  BOSTON. 

Adams  School,  ..... 

Austin  School,  .... 

Chapman  School, 

Lyman  School,  .... 

Webb  School, 

To  improve  ventilation  and  sani- 
tary arrangements. 

To  improve  ventilation  and  sani- 
tary arrangements. 

To  improve  ventilation. 

To   improve   sanitary  arrange- 
ments. 

To  improve  ventilation  and  sani- 
tary arrangements. 

Not  com- 
plied. 

Not  com- 
plied. 

Not  com- 
plied. 

Not  com- 
plied. 

Not  com- 
plied. 

228    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


CITY  OF  BOSTON  —  Concluded. 


Name  of  Building. 

1 

Orders  given. 

Compliances. 

Webster  Street  School, 

To  improve  ventilation  and  sani- 

1 51  r v  n m n trp m pnfc 

Ithl  J     HI  1 » 1  1  1  _  L  1  1  M  111.. 

Not  com- 
phed. 
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Phillips  School-house, 

To  provide  means  of  ventilation. 

Sharp  School-house,  . 

To  provide  means  of  ventilation. 

Baldwin  School-house, 

To  provide  means  of  ventilation. 

Wells  School-house,  . 

To  provide  means  of  ventilation. 

Emerson  School-house, 

To  provide  means  of  ventilation. 

Winchcll  School-house, 

To  provide  means  of  ventilation. 

TOWN  OF  BRADFORD. 

Greenleaf  School, 

Keep  a  fire  in  base  of  stack  at  all 
times  when  heat  furnace  is  not 
running. 

Complied. 

High  School,  .... 

Additional   ventilation;  swing 
doors  out. 

Complied  in 
part. 

Kimball  Street  Primary  School, . 

Additional   ventilation ;  swing 
doors  out. 

Complied. 

CITY  OF  BROCKTON. 

Enterprise  Building,  . 

Additional  and  improved  egress 
and  fire  extinguisher. 

St.  Patrick's  Church,  . 

Additional  and  improved  egress. 

Complied. 

Joslyn's  Block,  .... 

Additional  egress  and  fire  extin- 
guisher. 

Complied. 

Field's  Block,  .... 

Additional  egress  and  fire  extin- 
guisher. 

City  Block,  ..... 

Additional  egress  and  fire  extin- 
guisher. 

Spring  Street  School-house, 

Improved  egress  and  additional 
ventilation. 

In  process. 

High  School-house, 

Improved  egress  and  additional 
ventilation. 

In  process. 

Sprague  School-house, 

Improved  egress  and  additional 
ventilation. 

In  process. 
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CITY  OF  BROCKTON—  Concluded. 


Namk  oi  BoiLnnro. 

Orders  given. 

Compliances. 

Winthrop  School-house, 
Howard's  Block,  .... 
Kingman's  Block, 

Improved  egress  and  additional 
ventilation. 

Improved  egress  and  fire  extin- 
guisher. 

Additional  egress  and  fire  extin- 
guisher. 

In  process. 
Complied. 

TOWN  OF  BROOKLINB. 

Boylston  School-house, 
Fern's  Boarding-house, 

To  improve  sanitary  arrangements. 
Fire  escape. 

Complied. 
Complied. 

TOWN  OF  BUCKLAND. 

Village  Grammar  School,  . 
Village  Primary  School, 

Better  ventilation. 
Better  ventilation. 

Complied. 
Improved. 

TOWN  OF  BYTTELD. 

Centre  Grammar  School,  . 

Improve  the  ventilation. 
No  order. 

CITY  OF  CAMBRIDGE. 

Conservatory  Ball, 
Odd  Fellows  Hall, 

Willard  School,  . 

Masonic  Hall,  .... 

Boardman  School, 

Allston  School,  .... 

Sargent  School  

Shepard  School  

Peabody  School  

Hotel  Luke,  

Washington  School,  . 

For  door,  for  fire  stop,  and  for 
means  to  extinguish  lires. 

For  better  ventilation. 

For  fire  escape,  doors  to  open  out, 
and  means  to  extinguish  fires. 

For  better  ventilation. 

For  better  ventilation. 

For  better  means  of  egress  in  case 
of  lire. 

For  fire  escape. 

Better   sanitary   provisions  and 
ventilation. 

Complied. 
Complied. 

Complied. 
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TOWN  OF  CANTON. 


Name  of  Building. 

Orders  given. 

Compliances. 

Crane  School-house,  . 

Improved  egress  and 
ventilation. 

additional 

Egress  com- 
plied. 

Gridley  School-house, . 

Improved  egress  and 
ventilation. 

additional 

Egress  com- 
plied. 

Sherman  School-house, 

Improved  egress  and 
ventilation. 

additional 

Egress  com- 
plied. 

Elliott  School-house,  . 

Additional  egress  and 
ventilation. 

additional 

Egress  com- 
plied. 

High  School-house, 

Improved  egress  and 
ventilation. 

additional 

Egress  com- 
plied. 

Revere  School-house,  . 

Improved  egress  and 
ventilation. 

additional 

Egress  com- 
plied. 

Parochial  School-house, 

No  order  given. 

Town  House,  .... 

No  order  given. 

Ponkapoag  School-house,  . 

Improved  egress  and 
ventilation. 

additional 

Egress  com- 
plied. 

TOWN 

OF  CHARLEMONT. 

Village  School,  .... 

Better  ventilation. 

CITY  OF  CHELSEA. 

Broadway  School, 

To  improve  ventilation. 

Complied. 

Bloomingdale  Street  School, 

To  improve  ventilation." 

Complied  in 
part. 

Carter  School,  .... 

To  improve  ventilation. 

Complied. 

Central  Avenue  School, 

To  improve  ventilation. 

Not  com- 
plied. 

Highland  Street  School, 

To  improve  ventilation. 

Not  com- 
plied. 

Spencer  Avenue  School, 

To  improve  ventilation. 

Not  com- 
plied. 

Shurtleff  Primary  School,  . 

To  improve  ventilation. 

Complied. 

Williams  School,  .... 

To  improve  ventilation. 

Not  complied 

City  Hotel,  

Additional  means  of  egress. 

Complied. 

Fremont  Block,  .... 

Fire  escape. 

Complied. 

Pythian  Hall,  .... 

Additional  means  of  egress. 

Complied. 

Review  Club  House,  . 

Fire  escape. 

Complied. 
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TOWN  OF  CHESHIRE. 


Name  of  BCILMSG. 

Or.1ers  given. 

Compliances. 

Cheshire  Academy, 

Better  sanitary  condition  and  ven- 
tilation. 

Improved, 

TOWN  OF  CONCORD. 

Emerson  School  

High  School,  .... 

TOWN  OF  CONWAY. 

Town  Hall,  

No  order. 

TOWN  OF  D ALTON. 

Centre  School,  .... 

Centre  Primary  School, 
Craneville  School, 

Grammar  School, 

Union  Block,  .... 

Better  sanitary  condition  and  ven- 
tilation. 

Better  ventilation. 

Better  sanitary  conditions  and 
ventilation. 

Better  sanitary  conditions  and 
ventilation. 

Additional  egress. 

Improved. 

Improved. 
Improved. 

To  l>e  aban- 
doned. 

In  process. 

TOWN  OF  DEDHAM. 

Memorial  Hall,  .... 
High  School-house. 

Ames  School-house,  . 

Quincy  School-house, 
Avery  School-house,  . 
Oakdale  School-house, 
Endicott  School-house, 
Riverdale  School-house, 

Improved  egress. 
Additional  ventilation. 

Additional  and  improved  egress, 
and  additional  ventilation  and 
fire  extinguisher. 

Additional  egress  and  fire  extin- 
guisher. 

Additional  ventilation. 

Additional  ventilation. 

Additional  ventilation. 

No  order  given. 

Additional  ventilation. 

Complied. 

Egress  com- 
plied. 

Egress  com- 
plied. 

Partly  com- 
plied; va- 
cated. 
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TOWN  OF  DEDHAM  -  Concluded. 


Name  of  Building. 

Orders  given. 

Compliances. 

Dexter  School-house,  . 

Colburn  School-house, 

Islington  School-house, 
Highland  School-house, 

Additional  egress  and  additional 
ventilation. 

Additional  egress  and  additional 
ventilation. 

No  order  issued. 

Additional  ventilation. 

Additional  egress  and  fire  extin- 
guisher. 

Complied. 

TOWN  OF  DEERFIELD. 

Green  River  School,  . 

Chapel  Hall,  .... 
Town  Hall  and  Schools, 

General  repairs  and  enlargement 
advised. 

To  swing  doors  out. 

To  swing  doors  out.  Better  venti- 
lation. 

To  be  carried 
out. 

Complied. 

Complied  in 
part. 

TOWN.  OF  DUXBURY. 

Standish  House  

Additional  egress,  colored  lights, 
gong,  fire  extinguisher. 

TOWN  OF  EASTIIAMPTON. 

High  School  Building, 
Chapel  Street  School,  . 

better  ventilation. 
a.  jtter  ventilation. 

Improved. 

TOWN  OF  FRYING. 

Town  Hall,  

Village  School  

No  order. 
Better  ventilation. 

TOWN  OF  EVERETT. 

Locust  Street  School,  . 
Y.  M.  C.  A.  Hall, 
Broadway  School, 

For  letter  sanitary  provisions  and 
better  ventilation. 

For  better  provision  to  prevent 
spread  of  fire  in  stairways. 
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TOWN 

OF  FRAMINGHAM. 

N'AMK  OF  I5LILDJNG. 

Orders  given. 

Compliances. 

Grand  Army  Hall, 

.  .1 

Means  of  extinguishing  fire. 

Complied. 

South  Framingham  Grammar 
School. 

No  orders  given. 

Third    District    Brick  School- 
house. 

No  orders  given. 

Nobscott  Block,  . 

Fire  escapes.    Doors  swing  out. 
Means  of  extinguishing  fire. 

Complied. 

Proctor  House,  . 

Fire  escape.    Steaui  pipes  pro- 
tected.   Means  of  extinguish- 
ing fire. 

Complied. 

Odd  Fellows  Block,  . 

•  • 

Means    of  extinguishing  fire. 
Doors  to  open  out. 

Complied. 

Doors  to  swing  out.  Stairways 
kept  clear. 

Complied. 

Normal  Hall, 

Fire  escapes.     Means  of  extin- 
guishing fire. 

In  process  of 
compliance. 

Crocker  Hall, 

Fire  escapes.     Means  of  extin- 
guishing fire. 

TOWN  OF  FRANKLIN. 

High  School,  .... 

Better  egress.  Doors  to  swing  out. 
Steam  pipes  protected. 

Complied  in 
part. 

TOWN 

OF  GEORGETOWN. 

High  School, 

Remove  all  combustible  material 
from  under  stairs.  Additional 
ventilation. 

Brick  Grammar, 

Additional  ventilation. 

Swing  doors  out.  Additional  ven- 
tilation. 

CITY 

OF  GLOUCESTER  (MAGNOLIA). 

Hesperus  House, 

Electric  gongs.    Fire  pails. 

Complied. 

Ocean  Side  House, 

Electric  gong,  red  lights,  notices, 
and  watchman. 

Complied. 

Sea  View  House, 

Portable  fire  escapes  and  fire  pails. 

Crescent  Beach  House, 

Electric  gongs. 

Oak  Grove  House, 

Individual  fire  escapes.  Fire  pails. 

Complied. 

Sprague  Cottage, 

Fire  pails. 

Complied. 
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TOWN  OF  GILL. 


Najik  of  Building. 

Orders  given. 

Compliances. 

Recitation  Hall,  lit.  Hcrmon,  . 

No  order. 

Crosslcv  Hall.  Mt.  Hermon, 

Fire  pails  in  third  and  fourth 
stories. 

Complied. 

TOWN  OF 

GREAT  BARRINGTON. 

Town  Hall,  

Additional  egress  from  gallery. 
Fireproof  curtain. 

Complied  in 
part. 

High  School  

Better  ventilation. 

Complied. 

Primary  School,  .... 

No  order. 

Abandoned. 

Additional  egress. 

Hall  closed. 

i\' i,;i;„„  ui»„i. 

Additional  egress. 

Complied. 

Central  Block,  .... 

Additional  egress  from  small  hall. 
Swing  doors  out.  Fireproof 
curtain.   Fire  pails. 

Complied. 

Honsatonic  School, 

Additional  egress.    Better  venti- 
lation. 

Complied. 

Van  Densen  Building.,  G.  A.  R. 
Hall. 

Additional  egress. 

Complied. 

TOWN 

OF  GREENFIELD. 

Greenfield  Opera  House, 

No  order. 

High  School,  .... 

Better  sanitary  condition  and  ven- 
tilation. 

Grammar  School, 
Chapman  Street  School, 

Better  sanitary  condition.  Addi- 
tional ventilation. 

Better  sanitary   condition,  and 
ventilation.   Additional  egress 
by  enclosed  stairs. 

Transfer'd  to 
Union  St. 
School  and 
complied. 

Main  Street  School,  . 

Better  sanitary  condition  and  ven- 
tilation.   To  swing  doors  out. 

Complied. 

Franklin  County  Court  House, 

Better  sanitary  condition  and  ven- 
tilation. 

Means  for  extinguishing  fire  in 
third  story. 

Complied. 

Masonic  Hall,  .... 

Fire  escape.    Means  for  extin- 
guishing fire. 

Complied. 

Sanborn  Block,  .... 

Fire  escape.    Means  for  extin- 
guishing fire. 

Complied. 

Hollister's  Building,  . 

Additional  egress.   Fire  pails. 

Complied. 
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CITY  OF  HAVERHILL. 


Name  of  Building. 

Orders  given. 

Compliances. 

Academy  of  Music,    .       .  . 

Hand  rail  on  fire  escape  stairs, 
and  additional  rail  in  upper 
balcony.    Portable  means  for 

vf"i n (Til i <li ! n ct  fi vt>  nn  cfiicrfi 

l  \  i !  1 1  u  1 1 .  ^  1 1 1 1 1  _  in  c  uu  siugc. 

Complied. 

IXjytO  DlOLk,  .... 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

^UIIlJHIctl. 

Nichols  Factory, 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

Complied. 

Appleton  Estate  Block, 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

Complied. 

Jaques  Block,  .... 

Additional  egress. 

Complied. 

French  Catholic  School, 

Additional  urinals  and  water- 
closets.  Better  ventilation. 
Portable  means  for  extinguish- 
ing fire. 

Bowley  School,  .... 

Improve  ventilation  by  fire  in  base 
of  stack. 

Complied. 

Chestnut  Street  School, 

Portable  means  for  extinguishing 
fire. 

Complied. 

Groveland  Street  School,  . 

Improve  ventilation  by  fire  in  base 

Ul  MUIK. 

Complied. 

Currier  School,  .... 

Additional  egress.    Better  means 

UL  VciMIUHHJIl.     lUl  UlUIL  111  c 

tinguisher. 

Complied  in 

>»  JJllllCl   OtUUUI,  .... 

Better  sanitary  arrangements. 

Complied. 

Fitts  Block,  100  Merrimack  St., . 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

Fitts  Block,  90  Merrimack  St.,  . 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

Nichols  Factory,  5  Kimball  PI., 

Fire  escapfe.  Portable  means  for 
extinguishing  fire. 

Winchell's  Factory, 

Portable  means  for  extinguishing 
lire. 

Complied. 

Washington  Block, 

Additional  egress.  Portable 
means  for  extinguishing  fire. 

Adams  Shoe  Factory, .      .      .  j 

Fire  escape  and  portable  fire  ex- 
tinguisher. 

TOWN  OF  HINGHAM. 

Lincoln  Building, 

Anthes  Building  

Additional  egress.  Fire  extin- 
guisher. 

Whiton  Building, 
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TOWN  OF  HINSDALE. 


Name  of  Bdilding. 

Orders  given. 

Compliances. 

Church  Street  School,  » 

Better  ventilation. 

Improved. 

High  School,       .      .  "  . 

Better  ventilation. 

Improved. 

No  order. 

CITY  OF  HOLYOKE. 

*  1 J  l  i  1  1 1  _  .v  *>U«  —   I  1 1  | )  I  I          111  j  • 

f^nm  n  1 1  o  rl 
V/OIlipilcU. 

Lyman  Mills,  k 

Fire  escape. 

Complied. 

Johnson's  Block, 

Two  fire  escapes. 

Complied. 

Beebe  &  Holbrook  Mill,  . 

Fire  escape. 

Complied. 

J.  S.  Carr's  Block, 

Balconies  in  the  rear  to  be  con- 
nected by  stairs. 

Complied. 

W.  H.  Pryer's  Block, 

Balconies  in  the  rear  to  be  con- 
nected by  stairways.  Balconies 
on  side." 

Complied. 

"Willi-im  TV»tvin'c  Rl<->/-1.- 
>>  1 1 1  let  1 11  1  UlWll  &  DIULW,        .  . 

Balconies  to  be  repaired  and  con- 
nected by  stairs. 

William  shiiiii'i'<  Qilb-  Mill 
Vy  JUIrtlll  oKlllIlCr  0  ollK  -Hill,  . 

No  changes. 

JjIRll  k  OlJlIlft    £>lOCK,  ... 

No  changes. 

L  cIJLIIlLlll  IJlULK.,  iXU.  OU          III  all 

Street. 

No  changes. 

A.  Ryan's  Block, 

No  changes. 

Charles  Adams'  Block, 

Ladder  to  the  first  balcony. 

Complied. 

P.  Hnrlburt's  Block,  . 

No  changes. 

E.  Roberts,  71  Centre  Street, 

No  changes. 

Tenement  Block,  No.  02  Centre 
Street. 

No  changes. 

Tenement  Block,  No.  64  Centre 
Street. 

No  changes. 

Tenement  Block,  No.  68  Centre 
Street. 

No  changes. 

Centre  Street  School  Building,  . 

Brick  tower  stairway. 

In  process  of 
erection. 

Chestnut  Street  School, 

Better  ventilation. 

Being  im- 
proved, not 
finished. 
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TOWN  OF  HOPEDALE. 


Namk  of  Building. 

Orders  given. 

Compliances. 

Grammar  and  Primary  School- 
house. 

Remove  waste  paper,  etc.,  from 
basement. 

Complied. 

High  School-house, 

Additional  egress 
story. 

from  second 

Complied. 

TOWN  OF  HOPKINTQN. 

High  and  Grammar  School- 
house. 

Better  egress.   Better  ventilation. 
Better  sanitary. 

Complied  in 
part. 

No.  1  New  School-house,  . 

Better  egress.   Better  ventilation. 
Better  sanitary. 

Complied  in 
part. 

Old  School-house, 

Better  egress.    Better  ventilation. 

OLLIUU1-1JUU.OC              lj       •            •  • 

Better  egress.   Better  ventilation. 

School-house  No.  2,  . 

Better  ventilation, 
tary. 

Better  sani- 

ol IlUUl-IlUUae  i>U.  o,      .           .  . 

Better  ventilation, 
tary. 

Better  sani- 

School-house  No.  4, 

Better  ventilation, 
tary. 

Better  sani- 

School-house  No.  5,    .  . 

Better  ventilation, 
tary. 

Better  sani- 

School-house  No.  7,    .  . 

Better  ventilation, 
tary. 

Better  sani- 

School-house  No.  8,  . 

Better  ventilation, 
tary. 

Better  sani- 

School-house  No.  9,    .  . 

Better  ventilation, 
tary. 

Better  sani- 

School-house  No.  10,  . 

Better  ventilation, 
tary. 

Better  sani- 

School-house  No.  11,  . 

Better  egress.   Better  ventilation. 
Better  sanitary. 

Complied  in 
part. 

Gery's  Building  

No  orders  given. 

Smith's  Block,  .... 

Better  egress.   Combustible  ma- 
terial removed.     Steam  pipes 
protected.     Means   of  extin- 
guishing fire. 

Complied. 

Park  House  

Fire  escape.  Doors  cut.  Combus- 
tible material  removed.  Steam 
pipes  protected.   Means  of  ex- 
tinguishing fire. 

Complied. 

Bridge's  Block,  .... 

Portable  fire  escapes.    Means  of 
extinguishing  fire. 

Complied. 

Town  Hall  

Main  doors  swing  out.  Remove  oil 
and  lamps  from  under  front  stairs. 
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TOWN  OF  HULL. 


Name  of  Building. 

Orders  given. 

Complianccs. 

Oregon  House  

Additional  egress  and  gong. 

1 

Complied. 

1  loiM  riotei,  .... 

Additional  egress, 
guishers. 

Fire 

extin- 

Partly  com- 
plied. 

East  End  House, 

Additional  egress, 
guishers. 

Fire 

extin- 

Partly  com- 
plied. 

Hotel  Pembcrton,       .      •  • 

Additional  egress. 

Gongs. 

Complied. 

Sea  Foam  House, 

Additional  egress, 
extinguishers. 

Gongs 

Fire 

Complied. 

Ocean  House,  .... 

Additional  egress, 
guishers. 

Fire 

extin- 

Complied. 

Standish  House,  .... 

Additional  egress, 
guishers. 

Fire 

extin- 

Partly  com- 
plied. 

Arlington  House, 

Additional  egress, 
guishers. 

Fire 

extin- 

Partly  com- 
plied. 

Montasco  House, 

Additional  egress, 
guishers. 

Fire 

extin- 

Partly  com- 
plied. 

iiotei,  ...... 

Additional  egress, 
extinguishers. 

Gongs 

Fire 

Partly  com- 
plied. 

xtocRiana  cate,  .... 

Additional  egress, 
extinguishers. 

Gongs 

Fire 

Partly  com- 
plied. 

Hampton  House,       .  . 

Additional  egress, 
guishers. 

Fire 

extin- 

Complied. 

Rockland  House, 

Additional  egress, 
extinguishers. 

Gongs. 

Fire 

Partly  com- 
plied. 

Atlantic  House,  .... 

Additional  egress, 
extinguishers. 

Gongs. 

Fire 

Partly  com- 
plied. 

Pacific  House,  .... 

Additional  egress, 
extinguishers. 

Gongs. 

Fire 

Partly  com- 
plied. 

Taylor's  Tavern,  ... 

Additional  egress, 
guishers. 

Fire 

extin- 

^.  UII1  LUItU.* 

Reckard'8  Hotel,       .  . 

Additional  egress, 
guishers. 

Fire 

extin- 

T*Qi"tlv    pnin  - 

L  WU  N  j      v  'H.I 

plied. 

Park  House,  .... 

Additional  egress, 
guishers 

Fire 

extin- 

Partly  com- 
plied. 

Black  Rock  House,  . 

Additional  egress, 
guishers. 

Fire 

extin- 

Pilgrim  House  

Additional  egress, 
guishers. 

Fire 

extin- 

Partly  com- 
plied. 

Vine  Catt  j 

Additional  egress, 
guishers. 

Fire 

extin- 

Partly  com- 
plied. 
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TOWN  OF  HUNTINGTON*. 


Name  of  Bcilding. 

Orders  given. 

Compliances. 

Highland  Woollen  Mill,  . 

No  changes. 

Chester  Paper  Co., 

No  changes. 

TOWN  OF  HYDE  PARK. 

Readville  Mills,  .... 

Additional  egress. 

Complied. 

Leslie  Building,  .... 

Reduce  the  weight  on  third  floor. 

Complied. 

Greenwood  School-house,  . 

Improved  egress.       Fire  extin- 
guishers.    Additional  ventila- 
tion. 

Partly  com- 
plied. 

High  School-house, 

Additional    egress.  Additional 
ventilation. 

Egress  com- 
plied. 

Fairmount  Scbool-huuse,  . 

Improved  egress.  Additional  ven- 
tilation.   Fire  extinguishers. 

Partly  com- 
plied. 

Grew  School-house,  . 

Additional  egress.  Additional 
ventilation.  Fire  extinguishers. 

Parochial  School-house, 

Additional  egress.  Additional 
ventilation.  Fire  extinguishers. 

Partly  com- 
plied. 

Damon  School-house, 

Improved  egress.  Additional  ven- 
tilation. 

Partly  com- 
plied. 

Everett  Hall,  .... 

Additional  egress.    Fire  extin- 
guishers. 

Partly  com- 
plied. 

Neponset  Block, 

Additional  egress.     Fire  extin- 
guishers. 

CITY  OF  LAWRENCE. 


Forbes  Block, 

Fairfield's  Block, 
Essex  Street, 

429 

to 

435 

Fire  escape.  Portable  extin- 
guisher. Partition  at  head  of 
stairs. 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

Complied. 
Complied. 

Fairfield's  Block, 
Essex  Street. 

413 

to 

419 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

Complied. 

Fairfield's  Block, 
Essex  Street. 

421 

to 

427 

Fire  escape.  Portable  means  for 
extinguishing  fire. 

Complied. 

Simmons  Block,  . 

Fire  escape.  Cut  doors  to  connect 
with  the  same. 

Complied. 

Lawrence  Opera  House, 

Portable  means  for  extinguishing 
fire  on  stage. 

Complied. 

Essex  House, 
Essex  House, 

Portable  means  for  extinguishing 
fire. 

Better  sanitary  ;  all  pipes  trapped 
and  ventilated. 

Complied. 
Complied. 
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CITY  OF  LAWRENCE  — Concluded. 


Name  of  Bou.ding. 

1 

Onlers  given. 

Compliances. 

Oliver  School  

Better  ventilation. 

lilgQ  SCUOOl,  .... 

Better  ventilation. 

Stuart's  Block  

Fire    escape.     Portable  extin- 
guishers. 

Complied. 

Sweney's  Block,  .... 

Fire    escape.     Portable  extin- 
guishers. 

Post  Office  Block, 

Fire    escape.     Portable  extin- 
guishers. 

Complied. 

Saunders  Block,  .... 

Fire    escape.     Portable  extin- 
guishers. 

Packard  School,  .... 

No  order. 

Union  School,  .... 

Keep  privies  in  a  cleanly  state  and 
ventilate  them. 

Saunders  School, 

Keep  privies  in  a  cleanly  state  and 
ventilate  them. 

TOWN  OF  AMES  BURY. 

High  School,  .... 

Additional  ventilation. 

Complied. 

School  Street  

Additional  ventilation. 

Complied. 

Whittier,  

Additional  ventilation. 

Complied. 

Additional  ventilation. 

Complied. 

Additional  ventilation. 

Complied. 

Garfield,  

Additional  ventilation. 

American  House, 

Watchman.      Individual  fire 
escapes.    Portable  means  for 
extinguishing  fire. 

Complied. 

Mascot  House,  .... 

Individual  fire  escapes.  Portable 
fire  extinguisher. 

Complied. 

Babcock  Carriage  Company, 

Portable  means  for  extinguishing 
fire. 

Complied. 

TOWN  OF  LEE. 

High  School,  .... 

Better  ventilation. 

Fern  Cliff  School, 

Better  ventilation. 

Complied. 

Centre  School  

Better  ventilation. 

Northrope  Block, 

Fire  escape  balcony  extended  to 
Masonic  Hall.   Doors  to  swing 
out.   Fire  pails. 

Complied. 
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TOWN  OF  LENOX*. 


Name  of  Building. 

Orders  given. 

Compliances. 

High  School  

Better  ventilation. 

Cancelled. 

High  School,  .... 

Better  sanitary  condition  and  ven- 
tilation. 

TOWN  OF  LEXINGTON. 

Additional  ways  of  escape  from 
fire. 

Complied. 

Hancock  School,  .... 

For  better  ventilation. 

High  School  

Adams  School,    .  . 

CITY  OF  LOWELL. 

M.  Jodoin,  Tenement  House, 

Fire  escape  and  means  for  ex- 
tinguishing tires. 

Complied. 

Pickering  Knitting  Co., 

Fire  escape  and  gates  to  open  out- 
ward 1  v . 

Complied. 

Criterion  Knitting  Co., 

Fire  escape  and  doors  to  be  kept 
unlocked. 

Complied. 

Talbot  Building  

Folding  ladder  for  fire  escape  from 
lower  balcony  to  ground  ;  means 
for  extinguishing  fires. 

Complied. 

Hill  Brothers'  Building, 

Fire  escape  and  means  for  ex- 
tinguishing fires. 

Partly  com- 
plied. 

Alva  Wright's  Buildings,  . 

Fire  escape ;  means  for  extinguish- 
ing fires. 

Complied. 

Elliot's  Tenement  Houses,  . 

Fire  escape  ;  means  for  extinguish- 
ing fires. 

Complied. 

Green  School,  .... 

Morrill  School,  .... 

Bartlett  School,  .... 

School  Street  School,  . 

Pawtucket  School, 

Cheever  Street  School, 

Rock  Street  School  (Annex),  . 

Cabot  Street  School,  . 

River  Street  School,  . 

West  Sixth  Street  School,  . 
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CITY  OF  LOWELL  —  Continued. 


Name  of  Building. 

Orders  given. 

j  Compliances. 

Tenth  Street  School,  . 

Varnum  School,  .... 

Better  means  for  ventilation. 

Complied. 

uutier  ocnooi,  .... 

uranu.  street  ocnooi,  . 

Franklin  School, .... 

Better  means  for  ventilation. 

Dover  Street  School,  . 

Powell  School,  .... 

Plain   Qlraaf  GnVinf\l 

i  lain  otreet  scnooi,    .  . 

—  — 

Howard  Street  School, 

London  Street  School, 

wara  street  ocnooi, 

Carter  Street  School,  . 

Agawam  School, .... 

TTJrL-  Cil-root-  GnVir>r»l 

Better  ventilation  for  closets. 

xiign  ocnooi,  .... 

Better  ventilation. 

Lyon  Street  School,    .      .  • 

Better  ventilation  for  closets. 

central  street  ocnooi, . 

pllonn|  Cf.Aof  Gr»Vinr*l 

L/napei  otrect  ocnooi,  . 

- 

cottage  otreet  ocnooi,.  . 

- 

Ames  Street  School, 

Edson  School,    .            .      .  | 

Better  means  for  ventilation. 

Colburn  School,  .... 

Fayette  School,  .... 

1  raining  School,  .... 

- 

Rock  Street  School, 

- 

Middlesex  Village  School,  . 

Pond  Street  School,  . 

High  Street  School,  . 

Moody  School,  .... 

Varnum  Avenue  School,  . 

Calef's  Building, .... 

Fire  escape  and  means  for  ex-  j 

Partly  com- 

tinguishing fires. 

plied. 

St.  James  Hotel,  .... 

Fire  escape  and  means  for  ex- 

Partly com- 

tinguishing fires. 

plied. 

1890.]        PUBLIC  DOCUMENT  — No.  32.  243 


CITY  OF  LOWELL  — Concluded. 


Xamk  of  Building. 

Orders  given. 

Compliances. 

Murphy's  Block, .... 

Fire  escape  and  means 
tinguishing  fires. 

for  ex- 

Complied. 

Wason's  Block,  .... 

Fire  escape  and  means 
tinguishing  fires. 

for  ex- 

Partly  com- 
plied. 

Elliot  School,  .... 

Charles  Street  School, . 

Training  School  (new), 

TOWN  OF  MALDEN. 


Centre  Grammar  School,  . 

!  For  combustible  substances  to  be 
removed  from  under  stairways. 

Complied. 

West  District  School,  . 

For  better  sanitary  appliances 
and  better  ventilation. 

Maplewood  School, 

For  better  ventilation. 

High  School,  .... 

For  fire  escape  and  better  venti- 
lation. 

Belmont  School,  .... 

TOWN  OF  MARION. 

Sippican  House,  .... 

Additional  egress. 

Complied. 

TOWN 

OF  MARLBOROUGH. 

High  School-house,  . 

Additional  egress.  Fire  stops. 
Means  of  extinguishing  fire. 

Complied. 

Bigelow  School-house, 

Fire  escape.  Better  ventilation. 
Means  of  extinguishing  fire. 

Complied  in 
part. 

Hildreth  School-house, 

Fire  escape.  Fire  stops.  Better 
ventilation.  Means  of  extin- 
guishing tire. 

Complied  in 
part. 

Marlborough  Theatre, 

Asbestos  curtain.  Proscenium 
walls  fire-proofed.  Additional 
egress  from  fly  floor.  Guard 
steam  pipes.  Additional  door 
to  open  out.  Remove  combus- 
tible material  from  under  stage. 

Complied  in 
part. 

Town  Hall,  

Means  of  extinguishing  fire. 
Doors  fourth  floor  to  swing  out. 

Complied. 

Central  House,  .... 

Fire  escapes.  Doors  cut.  Guard 
steam  pipes.  Guards  over 
lamps.  Means  of  extinguish- 
ing fire. 

Complied  in 
part. 
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TOWN  OF  MARLBOROUGH  -  Concluded. 


S'amk  «»f  KVILIUXG. 

Orders  given. 

Compliances. 

St.  Jean  Baptiste  Society  Build- 
ing. 

Carter's  Block,  .... 

Rice  &  Hutchins'  Factory, 

Commonwealth  Shoe  and  Leath- 
er Co. 

Better  egress.    Means  of  extin-  1 
guishing  fire.     Remove  com-  j 
bustible  material  from  under 
stairs. 

Fire  escape.  Fire  stops.  Doors 
cut.  Means  of  extinguishing 
fire.  Remove  combustible  ma- 
terial from  under  stairs  and 
platform. 

Fire  escapes.  Means  of  extin- 
guishing fire. 

Fire  escapes.  Steam  pipes  pro- 
tected. 

Fire  escapes.   Steam  pipes  pro- 
tected. 

Complied. 

Complied  in 
part. 

Complied. 
Complied. 

TOWN  OF  MARSHFIELD. 

Webster  House,  .... 

Fairview  House  

Churchill  House, 
Brant  Rock  House, 

Additional  egress  and  fire  extin- 
guisher. 

Additional  egress  and  fire  extin- 
guisher. 

Additional  egress  and  fire  extin- 
guisher. 

Additional  egress  and  fire  extin- 
guisher. 

Partly  com- 
plied. 

Partly  com- 
plied. 

Partly  com- 
plied. 

Partly  com- 
plied. 

TOWN  OF  MATTAPOISETT. 

Mattapoisett  House,  . 

Additional  egress.    Fire  extin- 
guisher. 

Vacated. 

TOWN  OF  MED  FORD. 

Town  Hall,  

Tufts  School,  .... 
Tufts  College,  Library, 

Tufts  College,  West  Hall,  . 
Tufts  College,  Dean  Hall,  . 
Tufts  College,  East  Hall,  . 
Tufts  College,  Gymnasium, 
Tufts  College,  College  Hall, 
Tufts  College,  Goddard  Chapel, . 
Tufts  College,  Museum, 

For  better  protection  of  ways  of 
egress. 

For  fire  escapes  and  means  for 
extinguishing  fires. 

For  fire  escapes  and  means  for 
extinguishing  fires. 

Complied. 
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TOWN  OF  MELROSE. 


Namk  of  Building. 

Orders  given. 

Compliances. 

High  School,  .... 

For  better  ventilation  and  better 
sanitary  appliances. 

Grove  Street  School,  . 

For  better  ventilation  and  better 
provisions  against  fire. 

TOWN  OF  MERRIMACK. 

Additional  means  of  egress. 

Complied. 

TOWN  OF  METHUEN. 

High  School  

Portable  means  for  extinguishing 
fire.    Better  sanitary.  Addi- 
tional ventilation. 

Complied  in 
part. 

Primary  School,  . 

Additional  ventilation. 

Arlington  School, 

Additional    ventilation.  Keep 
privies  in  cleanly  state. 

Complied  in 
part. 

TOWN  OF  MILFORD. 

High  School  

Better  ventilation.    Better  egress. 
Better  sanitary. 

Complied  in 
part. 

Park  Grammar  School, 

Better  ventilation.    Better  egress. 
Better  sanitary.  Remove  com- 
bustible material. 

Complied  in 
part. 

Town  House  School,  . 

Better  ventilation.   Better  egress. 
Better  sanitary.    Remove  com- 
bustible material. 

Complied  in 
part. 

North  Grammar  School,  . 

Better  ventilation.   Better  egress. 
Better  sanitary. 

Complied  in 
part. 

South  Grammar  School,  . 

Better  ventilation.   Better  egress. 
Better  sanitary.    Fire  stops  un- 
der stairs. 

Complied  in 
part. 

Chapin  Street  School,  . 

Better  ventilation.    Better  sani- 
tary. 

Complied  in 
part. 

Hoboken  School, 

Better  ventilation. 

Complied  in 
part. 

Bear  Hill  School, 

Better  ventilation. 

Complied  in 
part. 

Braggville  School, 

Better  ventilation  and  sanitary. 

Complied  in 
part. 

Deer  Brook  School,  . 

Fountain  Street  School,      .      .  : 

Better  ventilation. 

Better  ventilation  and_sanitaiy. 

Complied  in 
part. 
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TOWN  OF  MILFORD —  Concluded. 


Name  of  Building. 

Orders  given. 

Compliances. 

Claflin  School,  .... 

Better  ventilation.   Better  egress. 

Complied  in 
part. 

Memorial  Hall,  .... 

Means  of  extinguishing  fire. 

Complied. 

Gillon's  Block,  .... 

Fire  escape.  Means  of  extinguish- 
ing fire. 

Complied. 

Hotel  Willian,  .... 

Portable  fire  escapes.   Doors  cot. 
Means  of  extinguishing  fire. 

Complied. 

Goucher's  Hotel, 

Fire  escape.  Means  of  extinguish- 
ing fire. 

Complied. 

Alhambra  Block, 

Better  egress.    Means  of  extin- 
guishing fire.  Combustible  ma- 
terial removed  from  under  stairs. 

Complied. 

Music  Hall  Block, 

Steam  pipes  protected. 

Washington  Block, 

Additional  egress  from  gallery. 
Doors  open  out.   Means  of  ex- 
tinguishing fire.     Rear  entry 
kept  free  of  obstructions. 

Complied  in 
part. 

Irving  Block  

Doors  open  out   Means  of  extin- 
guishing fire. 

Complied. 

Lincoln  House,  .... 

Fire  escapes.    Doors  put  in. 
Means  of  extinguishing  fire. 
Steam  pipes  protected. 

TOWN  OF  MILTON. 

Mattapan  School-house, 

Improve  egress.   Additional  ven- 
tilation. 

Central  School-house, 

Additional  egress.  Additional 
ventilation. 

High  School-house,  . 

No  order  issued. 

East  School-house, 

Additional   egress.  Additional 
ventilation. 

Pleasant  Street  School  house,  . 

Additional  egress.  Additional 
ventilation. 

South  School-house,  . 

Additional  ventilation. 

West  School-house, 

Additional   egress.  Additional 
ventilation. 

TOWN  OF  MONSON. 

D.  W.  Ellis  &  Son,  . 

Fire  escape. 

Complied. 

R.  M.  &  T.  Reynolds,  Old  Mill, 

No  changes. 

R.  M.  &  T.  Reynolds,  New  Mill, 

No  changes. 
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TOWN  OF  MONSON  — Concluded. 


Name  >-f  Building. 


Orders  given. 


Compliances. 


S.  F.  Cushman's  Home  Mill, 
S.  F.  Cushman's  Branch  Mill, 
Cen-ral  Hall, 


No  changes. 
No  changes. 
Two  outside  stairwavs. 


Closed  in- 
definitely. 


TOWN  OF  MONTAGUE. 


Central  Street  School, 

No  order. 

Eighth  Street  School.  . 
Oakman  School,  .... 

Better  ventilation. 
No  order. 

Transfer'd  to 
new  build- 
ing and 
complied. 

L.  Street  School,  .... 

No  order. 

To  be  aban- 
doned. 

South  End  School, 

No  order. 

Montague  City  School, 

To  swing  doors  out.  Better  ven- 
tilation. 

Complied  in 
part. 

Montague  Centre  School.  . 

No  order. 

A.  0.  H.  Society  Block, 

Hang  doors  between  stairway 
corridors. 

Complied. 

Pawtncket  Hall,  .... 

*  No  order. 

TOWN  OF  NATICK. 

Washington  Hall  Block,  . 

Additional  egress.  Means  of  ex- 
tinguishing tire.  Asbestos  cur- 
tain. Combustible  material 
removed. 

Complied  in 
part. 

Walcotfs  Building.  . 

Fire  escape.  Additional  egress 
from  banquet  room.  Means  of 
extinguishing  fire. 

Complied. 

Centre  School-house.  . 

Better  ventilation.  Means  of  ex- 
tinguishing tire.  Remove  com- 
bustible material  under  stairs. 

High  School-house,  . 

Better  ventilation.  Means  of  ex- 
tinguishing fire.  Fire  stops. 
Remove  combustible  material. 

TOWN  OF  NEWBURY. 

Plum  Island  Hotel,    .      .      .  1 

Portable  means  of  extinguishing 
fire. 

Complied. 

Plum  Island  Pavilion, 

No  order. 
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CITY  OF  N E WB U It Y PORT . 


Name  of  Bui. ding. 

Orders  given. 

Compliances. 

Brown  Square  Hotel,  . 

Fire  escape  front  and  rear.  Im- 

['1  U>  C   LUC  ><lllilill  \  . 

Complied. 

Kelley  School  

Additional  ventilation. 

Complied  in 
part. 

Davenport  School, 

No  order. 

Putnam  School,  .... 

Better    sanitary  arrangements. 
Improve  the  ventilation. 

Complied  in 
part. 

Temple  Street  School, 

No  order. 

Jackman  School, 

Remove  privies.   Additional  ven- 

III.UIUII. 

Bromfield  School, 

No  order. 

Johnson  School,  .... 

Better    sanitary  arrangements. 
Improve  ventilation. 

Complied  in 
part. 

Forrester  School, 

No  order. 

.vMlliUKl  OCIlOUl,  .... 

Parochial  School, 

Additional  and   better  sanitary 

ill  I  ctll^LillCUl* 

*    lull  IL>  OUCtl    1  illU^xJKw  O^IJUUI, 

A  firlitinnfl  1   vpntilfltirm       Rot  tor 

sanitary  arrangements. 

Monroe  Street  Parochial  School, 

Additional  ventilation.  Better 

KJinitiirv  s* rvs\ t\  rrp tti p  n  t  q 

■ *  ilJJIliU  V     WU  X  1*  1  J         111  Vll  13  • 

City  Hall,  

Asbestos  curtain.   Improve  the 
ventilation  and  sanitary. 

Adams  &  Pettengill  Shoe  Factory, 

Fire  escape  and  fire  pails. 

Complied. 

Ross  Block,  .... 

No  order. 

Atkinson  Block,  .... 

Fire  escape. 

Complied. 

Newbury  port  Shoe  Co.  Factory, 

Portable  means  for  extinguishing  1  Complied, 
fire. 

Newburyport   Electric  Light 
Building. 

Fire  escape.   Fire  pails. 

CITY  OF  NEWTON. 

Hotel  Hunnewell, 

Fire  escape. 

Complied. 

Robinson's  Block,      .      .      .  1 

Additional  means  of  egress. 

Complied. 

Central  Block,    .  . 

Additional  means  of  egress. 

Complied. 

Nickerson  Block, 

Fire  escape. 

Complied. 

Eliot  Hall,  

Additional  means  of  egress. 

Complied. 

Jackson  School-house, 

To  provide  means  for  ventilation. 

Complied. 

Franklin  School-house, 

To  provide  means  for  ventilation. 

Complied. 
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CITY  OF  NEWTON  — Concluded. 


Name  of  Building. 

Orders  given. 

Compliances. 

Davis  School-house,  . 

To  provide  means  for  ventilation. 

Complied. 

Hamilton  School-house, 

To  provide  means  for  ventilation. 

Complied. 

Prospect  School-house, 

To  provide  means  for  ventilation. 

Complied. 

Prospect  Primary  School-house, 

To  provide  means  for  ventilation. 

Complied. 

Mason  School-house,  . 

To  provide  means  for  ventilation. 

Complied. 

TOWN  OF  NORFOLK. 


Centre  School-house,  .      .      .    Improve  egress.   Additional  ven- 
tilation. 


TOWN  OF  NORTH  ADAMS. 


Jones  Block,  .... 

No  order. 

Tower  &  Porter  Block, 

No  order. 

Reardon  Block,  .... 

No  order. 

Drury  Academy, .... 

Better  sanitary  conditions  and 
ventilation'. 

Complied. 

Union  Street  School,  . 

Better  sanitary  conditions  and 
ventilation. 

Transfer'd  to 
Church  St. 
School  and 
complied. 

Veasie  Street  School,  .      .  j 

Remove  rubbish  under  stairs. 
Better  ventilation. 

Complied. 

Transfer'd  to 
Grey  lock 
School  and 
complied. 

CITY 

OF  NORTHAMPTON. 

Nonotuck  Silk  Co.,  Leeds, 

No  changes  ordered. 

Nonotuck  Silk  Co.,  Florence,  . 

Hospital  Hill  School  Building,  J 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Loudville  School  Building,      .  j 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

South  Street  School  Building,  .  J 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Bridge  Street  School,       .      .  J 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

William  Street  School  Building,  J 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 
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CITY  OF  NORTHAMPTON  — Concluded. 


Name  of  Building. 

Orders  given. 

1  Compliances. 

Leeds  Primary  School,     .      .  i 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

XVIIlg  OlICCl  OLUUU1,  OOUIJJ,           .  1 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Florence  High  School,     .      .  j 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Leeds  Grammar  School,  •      .  ^ 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

r>ay  otate  ocnooi,           .      .  < 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Prospect  School,       .      .      .  j 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

King  otreet  ocnool,  iNoitu,      .  j 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

otone  Hill  School,    .      .      .  j 

|  Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Elm  Street  School,    .      .      .  J 
t 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Paper  Mill  School,    .      .      .  { 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Pine  Street  School,   .      .      .  j 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

Centre  Street  School,       .      .  j 

Better  sanitary  provisions. 
Better  ventilation. 

Complied. 
Improved. 

TOWN  OF  NORTH  ANDOVER. 

Merrimack  School, 

Better    sanitary  arrangements. 
Additional  ventilation. 

Complied  in 
part. 

Bradstreet  School,      .      .      .  1 

No  order. 

Centre  Primary,  .      .      .  . 

Additional  ventilation. 

TOWN 

OF  NORTHFIELD. 

Recitation  Hall,  Northfield  Semi- 
nary. 

No  order. 

Marquand  Hall,  Northfield  Semi- 
nary. 

No  order. 

East  Hall,  Northfield  Seminary, 

No  order. 

Weston  Hall,  Northfield  Semi- 
nary. 

No  order. 

The  Northfield,  .... 

No  order. 
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TOWN  OF  NORWOOD. 


Name  of  Building. 

Orders  given. 

Compliances. 

N.  Y.  &  N.  E.  Car  Shops, 

No  order  given. 

Everett  School,  . 

Improve  egress.    Protect  pipes. 
Additional    ventilation.  Im- 
prove sanitaries. 

Village  Hall  Building, 

Fire  extinguisher.  Additional 
egress. 

TOWN  OF  ORANGE. 

North  School, 

Better  ventilation. 

Lamb  Block, 

Additional  egress. 

Complied. 

East  School, 

Better  ventilation. 

High  School, 

Better  ventilation. 

Myrtle  Street  School,  . 

Better  ventilation. 

Masonic  Hall, 

Additional  egress. 

Complied. 

Wait  Block, 

To  swing  doors  out.    Hang  doors 
in  corridor. 

Complied  in 
part. 

Putnam  Opera  House, 

Fire  pails  on  stage  and  in  ante- 
rooms. 

Complied. 

TOWN  OF  PALMER. 

Thorndike  Mills,  Otis  Co., 

No.  1, 

No  changes. 

Thorndike  Mills,  Otis  Co., 

No.  2, 

No  changes. 

Palmer  Mill,  Otis  Co., 

No  changes. 

TOWN  OF  PITTSFIELD. 

Howe  &  Reed  Building, 

Additional  egress.     Means  for 
extinguishing  fire. 

Complied. 

Wollison  Block,  . 

Two  fire  escapes. 

Complied. 

Berkshire  Life  Insurance 
Building. 

Co.'s 

Fire  escape.     Hang  doors  be- 
tween corridors. 

Complied. 

West  Block, 

Additional  egress.     Means  for 
extinguishing  fire. 

Complied. 

Allen  Block, 

No  order. 

Ethel  Hall  Building,  . 

Additional  egress.   Fire  pails. 

Complied. 

High  School, 

Better  ventilation. 
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TOWN  OF  PITTSFIELD  —  Concluded. 


Name  of  Building. 

Orders  given. 

Compliances. 

Better  ventilation. 

'  Improved. 

Fenn  Street  School,  . 

Better  ventilation. 

Orchard  Street  Grammar  School, 

Better  sanitary  condition  and  ven- 
tilation. 

Improved. 

Orchard  Street  Primary  School, 

Better  sanitary  condition  ami  ven- 
tilation. 

Improved. 

England  Building, 

Fire  escape.   Hang  doors  between 
corridors. 

In  process. 

TOWN  OF  PLYMOUTH. 

Manomet  House, 

Additional  egress.    Fire  extin- 
guisher. 

Complied. 

Brastow  House,  .... 

No  order  given. 

Franklin  House,  .... 

Additional  egress. 

Partly  com- 
plied. 

Samoset  House,  .... 

Improved  egress.  Gong. 

Partly  com- 
plied. 

CITY  OF  QUINCY. 

Drake's  Shop,  .... 

No  order  given. 

Whicher's  Shop  

Additional   egress.     Protect  oil 
room.    Fire  extinguisher. 

Complied. 

Colosseum,  

Improved  egress. 

Temperance  Hall, 

Additional  egress.    Fire  extin- 
guisher. 

Complied. 

Hancock  Hall  

Improved  egress. 

Complied. 

St.  Mary's  Temperance  Hall,  . 

Improved  egress. 

Complied. 

Adams  Acc.  Boarding-house,    .  ' 

Additional  egress.    Fire  extin-  , 
guisher. 

Vacated. 

TOWN  OF  RANDOLPH. 


Additional  egress.    Fire  extin- 

guisher. 

Harmony  Hall,  .... 

Improved  egress. 
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TOWN  OF  REVERE. 


Name  of  Building. 

Orders  given. 

Compliances. 

Beachmont  School, 

To  improve  the  ventilation. 

Not  com- 
plied. 

Crescent  Beach  School, 

To  improve  the  ventilation. 

Not  com- 
plied. 

Franklin  Avenue  School,  . 

To  improve  the  ventilation. 

Not  now 
used. 

Maiden  Street  School, 

To  improve  the  ventilation. 

Not  com- 
plied. 

North  School,  .... 

To  improve  the  ventilation. 

Not  com- 
plied. 

Shurtleff  School,  .... 

To  improve  the  ventilation. 

Not  com- 
plied. 

"Winthrop  Avenue  School,  . 

To  improve  the  ventilation. 

Not  com- 
plied. 

Hotel  Pines,  

Two  watchmen  and  portable  fire 
escapes. 

Complied. 

Sea  Foam  House, 

Portable  fire  escapes. 

Complied. 

Revere  House,  .... 

Portable  fire  escapes. 

Complied. 

The  Strathmore,  .... 

Watchman..  Red  lights  at  stair- 
ways, and  notice  of  ways  of 
egress  posted  in  sleeping  rooms. 

Complied. 

Columbus  House, 

Balcony  at  north  side. 

Complied. 

Hotel  Gleason,  .... 

Portable  fire  escape. 

Complied. 

The  Crescent,  .... 

Fire  escape. 

TOWN  OF  ROCKPORT. 

Linwood  House  

Individual  fire  escapes.  Fire  pails. 

Complied. 

Ocean  View  House, 

Individual  fire  escapes.  Fire  pails. 

Complied. 

Pigeon  Cove  House,  . 

No  order. 

Sandy  Bay  House, 

Individual  fire  escapes.  Fire  pails. 

Complied. 

TOWN  OF  ROWLEY. 

Improve  the  ventilation. 

East  End  School, 

No  order. 

TOWN  OF  RUSSELL. 

Crescent  Paper  Co  

No  changes. 
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TOWN  OF  SALISBURY. 


Name  of  Building. 

Orders  given. 

Compliances. 

Ocean  View  House,  . 

Sea  Side  House,  .... 

Pavilion,  

Cable  House,  .... 
Brunswick  House, 
Harriman  House, 

Portable  fire  extinguishers. 
Portable  fire  extinguishers. 
No  order. 
No  order. 

Portable  escapes.   Fire  pails. 

Individual  fire  escapes  and  fire 
pails. 

Complied. 
Complied. 

Complied. 
Complied. 

TOWN  OF  SCITUATE. 

Humarock  House, 

Additional  egress.  Gong. 

Partly  com- 
plied. 

TOWN  OF  SHARON. 

Massapoag  Lake  House, 

Additional  egress.  Gongs. 

Partly  com- 
plied. 

TOWN  OF  SHEFFIELD. 


No.  6  and  13  Schools,  . 

No  order. 

High  School,  .... 

No  order. 

New  School,  .... 

No  order. 

Ashley  Falls  School,  . 

No  order. 

Town  Hall  

Additional  egress.   Hang  doors  to 
swing  out. 

Complied. 

TOWN  OF  SHELBURNE. 

■ 

Village  School  

Better  ventilation. 

Complied. 

Centre  School,  .... 

Better  ventilation. 

Improved. 

Arms  Academy,  .... 

Better  ventilation. 

Improved. 

CITY  OF  SOMERVILLE. 


Clarendon  Hall, 
The  Fairfield, 
Lincoln  School, 


Complied. 
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CITY  OF  SOMERVILLE  — Concluded. 




Name  of  Building. 



Orders  given. 

 .  _ 

Compliances. 

Franklin  School, 

Better  means  for  ventilation. 

Beach  Street  School,  . 

Prescott  School,  .... 

Better  means  for  ventilation. 

Complied. 

Morse  Grammar  School, 

Davis  School,  .... 

Change  in  ways  of  egress,  and 
better  ventilation. 

In  process  of 
compliance. 

The  Woodbridge, 

# 

Bacon  Hall,  .... 

Means  for  extinguishing  fires,  and 
change  in  doors. 

Complied. 

Eberle  Hall, 

Means  for  extinguishing  fires. 

Complied. 

Fraternal  Hall,  .... 
Y.  If.  C.  A.  Hall, 

Protection  for  stairways  from  fire, 
and  means  for  extinguishing 
fires. 

Complied. 

Arcanum  Hall,  .... 
The  Avon,  

One  fire  escape  and  means  for  ex- 
tinguishing fires. 

The  Irving,  ..... 

CITY 

OF  SPRINGFIELD. 

Dickinson's  Block, 

Balconies  and  outside  stairways. 

Complied. 

Patton's  Block,  .... 

Outside  stairways.    Cut  doors. 

Complied. 

Hampden  Block  

Outside  stairways. 

Complied. 

Clark's  Block,  .... 

Outside  stairways  and  balconies. 

Complied. 

School  for  Christian  Workers,  . 

Outside  stairway. 

Complied. 

Seymour's  Block, 

Outside  stairway. 

Complied. 

North  Church  Block,  . 

Outside  stairway  and  extin- 
guishers. 

Complied. 

P.  P.  Kellogg's  Block, 

Two  outside  stairways. 

Complied. 

Haynes  Block,  .... 

Fire  escape  in  rear.   Cut  doors. 

Complied. 

Bill's  Block,  .... 

Fire  escape.    Cut  doors.  Bridge. 

Complied. 

Fallon's  Block  

- 

Complied. 

Barnes  Block,  .... 

Fire  escape.   Cut  doors  and  bal- 
conies. 

Complied. 

Shaw's  Block,  .... 

Fire  escape.   Cut  doors. 

Complied. 

Wilson's  Block,  .... 

Fire  escape.   Cut  doors. 

Complied. 

Tapley's  Buildings, 

Balconies. 

Complied. 

Meekins'  Block,  .... 

Two  fire  escapes. 

Complied. 
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CITY  OF  SPRINGFIELD  —  Concluded. 


Name  or  Building. 

Orders  given.  Compliances. 

Sibley's  Block,  * 
Smith's  Block,  .... 

Wilcox  Estate  

Springfield  Institution  for  Savings, 

Brewer's  Estate  

First  National  Bank  Block, 
Five  Cent  Savings  Bank  Block, . 
D.  W.  Bemis'  Block,  . 
Fred.  B.  Taylor's  Block,  . 
Indian  Orchard  School, 
F.  Fuller's  Block, 

Fire  escape. 

Fire  escape. 

Fire  escape. 

Fire  escape. 

Fire  escape. 

Fire  escape  in  rear. 
• 

Fire  escape  in  rear.   Cut  doors. 
Fire  escape  in  rear  and  in  front. 
Fire  escape  and  balconies  in  front. 
Brick  tower  stairway. 
Four  outside  stairways. 

Complied. 

Complied. 

Complied. 

Complied. 

Complied. 

Complied. 

Not  finished. 

Complied. 

Complied. 

Complied. 

Complied. 

TOWN  OF  STOCKBRIDGE. 

High  School,  .... 
Glendale  School  

Better  ventilation. 

Better  sanitary  condition  (order 
from  High  School). 

*_ 

Complied. 

TOWN  OF  SOUTH  HADLEY  FALLS. 

Joseph  N.  Prew,  .... 

Fire  escape  on  the  southerly  side. 

TOWN  OF  STONEHAM. 

High  School  

Centre  Primary  School, 

North  School,  .... 

For  better  ways  of  egress  in  case 
of  fire. 

TOWN  OF  STOUGHTON. 

Clapp  School-house,  . 
Drake  School-house,  . 
Park  School-house,  . 
Adams  School-house,  . 

Additional  epress.  Additional  ven- 
tilation.   Improve  sanitaries. 

Improve  egress.   Additional  ven- 
tilation. 

Improve  egress.   Additional  ven- 
tilation. 

Additional    egress.  Additional 
ventilation. 

t- 

Egress  com- 
plied. 

Complied. 

Egress  com- 
plied. 

*  Transferred  to  Glendale  School,  and  complied. 


f  Egress  and  sanitary  complied. 
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TOWN  OF  STOUGHTON  —  Concluded. 


Name  of  Building. 

Orders  given. 

Compliances. 

Smith  School-house,  . 
Dennis  School-house,  . 

Tolman  School-house, 

Capen  School-house,  . 

Town  House,  .... 

No  order  given. 

Improve  egress.    Improve  sani- 
taries.    Additional  ventilation. 

Improve  egress.    Improve  sani- 
taries.    Additional  ventilation. 

Improve  egress.    Additional  ven- 
tilation. 

Additional  egress.     Fire  extin- 
guishers. 

*_ 
*_ 

*Egress 
Complied. 

TOWN  OF  SUNDERLAND. 

Town  Hall  and  Schools,    .      .    To  hang  doors  to  swing  out. 

In  process. 

TOWN  OF  TYNGSBOROUGH. 

Winslow  School, .... 
Primary  School  No.  9, 
Primary  School  No.  5, 

Front  door  to  open  outwardly. 

TOWN  OF  WAKEFIELD. 

High  School,  .... 

Centre  Grammar  School,  . 
Centre  Primary  School, 
Franklin  School, 
Hamilton  School, 

Aditional  egress  and  better  venti- 
lation. 

For  better  ventilation. 
For  better  ventilation. 
For  better  ventilation. 

TOWN  OF  WALES. 

Hegan  Woollen  Mill,  . 
Dell  Woollen  Mill,  . 
Shaw  Woollen  Mill,  . 
Centre  School  Building, 

No  changes. 
No  changes. 
No  changes. 

Better  sanitary  provision.  Better 
ventilation. 

Sanitary 
complied. 

*  Egress  and  sanitary  complied. 
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CITY  OF  WALTHAM. 


Xame  of  Bcilding. 

Orders  given. 

Compliances. 

Grove  Street  School,  . 

High  School,  .... 

Endicott  Hall,  .... 
Fraternity  Hall,  .... 
A.  0.  U.  W.  Hall, 

North  Grammar  School, 

West  School  

Odd  Fellows  Hall, 
I 

For  better  sanitary  provisions  and 
ventilation. 

For  additional  means  of  egress 
and  means  for  extinguishing 
fires. 

Better  means  for  ventilation. 

For  better  ventilation. 

For  fire  escape  and  means  for  ex- 
tinguishing fires. 

Complied. 

TOWN  OF  WAREHAM. 

Washburn  House, 
Glen  Cove  House, 

Additional  egress. 

Additional  egress.  Gong. 

Additional  egress.     Fire  extin- 
guisher. 

Complied. 

Partly  com- 
plied. 

Partly  com- 
plied. 

TOWN  OF  WATERTOWN. 

Dana  Block,  .... 
Phillips  School-house, 
Coolidge  School-house, 
Francis  School-house, 
Parker  School-house,  . 
Spring  School-house,  . 

Fire  escape  from  hall. 
To  provide  means  for  ventilation. 
To  provide  means  for  ventilation. 
To  provide  means  for  ventilation. 
To  provide  means  for  ventilation. 
To  provide  means  for  ventilation. 

Use  of  hall 
discontin'd. 

Complied. 
Complied. 
Complied. 
Complied. 
Complied. 

TOWN  OF  WAYLAND. 

Cochituate  School, 
W.  &  J.  M.  Bent, 

For  better  ventilation. 
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TOWN  OF  WELLESLEY. 


Name  of  Building. 

Orders  given. 

Compliances. 

Shaw  School  House,  . 

No  orders  given. 

Hunnewell  School, 

Better  ventilation.  Fire  stops. 
Remove  combustible  material. 

Complied  in 
part. 

Shattuck's  Block, 

Better  egress.  Fire  stops.  Means 
of  extinguishing  fire.  Remove 
combustible  material  in  base- 
ment. 

Complied  in 
part. 

Wellesley  College, Main  Building, 

Fire  escapes.  Smoke  and  fire 
stops.  Gongs.  Notices  in  rooms. 
Watchmen.  Remove  combus- 
tible material.  Protect  steam 
pipes.   Red  lights. 

Complied  in 
part. 

Wellesley  College,  Nurembcga 

Fire  escapes.  Gongs.  Steam  pipes 
protected.   Remove  oil. 

Complied  in 
part. 

Wellesley  College,  Freeman  Cot- 
tage,   

Fire  escapes.  Gongs.  Fire  proof 
o'Per  boiler. 

Complied  in 
part. 

Wellesley  College,  Simpson  Cot- 

No  order  given. 

Wellesley  College,  Stone  Hall,  . 

Fire  escapes.  Watchmen.  Red 
lights.  Notices  in  rooms.  Doors 
cut.  Gongs.  Steam  pipes  pro- 
tected. Window  gratings 
changed. 

Complied  in 
part. 

Wellesley  College,  The  Eliot,  . 

No  orders  given. 

TOWN  OF  WESTFIELD. 

Post  Office  Block, 

Fire  escape  on  south  side. 

Complied. 

Ives's  Block,  .... 

Outside  stairway. 

Gem  Opera  House, 

Fire-resisting  curtain  and  partition. 

Complied. 

Music  Hall,  

Fire-resisting  curtain  and  partition. 

Complied. 

Silver  Street  School  Building,  . 

Sanitary  provisions.  Better  ven- 
tilation. 

Sanitary 
complied. 

TOWN  OF  WEST  STOCKBRIDGE. 


Town  Hall,  . 
Village  School, 


Doors  to  swing  out. 
No  order. 


Complied. 
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TOWN  OF  WEYMOUTH. 


Name  OF  BUILDING. 

Orders  given. 

Compliances. 

New  School-house, 

Improve  egress.   Additional  ven- 
tilation. 

Egress  com- 
plied. 

TOWN  OF  WHITMAN. 

New  School-house, 

Improve  egress.   Additional  ven- 
tilation. 

Egress  com- 
plied. 

TOWN 

OF  WILLIAMSBURG. 

Haydenville  Manufacturing  Co., 

plinnfToc  nrrlprpH 

l^U  L-lltlll^Lo  Ui  UC1CU* 

Henry  L.  James, 

phAncTp«  nrflprpfl 

TOWN 

OF  WILLIAMSTOWN. 

High  School, 

Better  sanitary  conditions  and 
ventilation.  Enclosed  stairway 
on  rear. 

Complied. 

Station  School,  . 

Better  ventilation. 

Complied. 

Morgan  Hall, 

No  order. 

South  College,  . 

No  order. 

East  College, 

Additional  egress. 

Complied. 

Kellogg  Hall,  . 

Portable  fire  escapes. 

Complied. 

West  College, 

No  order. 

The  Greylock,  . 

Notices  in  sleeping  rooms.  Fire 
pails. 

Complied. 

Taconic  Inn, 

Notices  in  sleeping  rooms. 

Complied. 

TOWN 

OF  WINCHESTER. 

Wyman  School,  .... 

For  better  sanitary  appliances. 

Complied. 

TOWN  OF  WINTHROP. 

Almont  Street  School, 

To  improve  the  ventilation. 

Complied. 

Pauline  Street  Sohool, 

\  To  improve  the  ventilation. 

Complied. 

Reed's  Block, 

Additional  means  of  egress. 

Complied. 
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TOWN  OF  WINTHROP  — Concluded. 


Name  of  Bcilding. 

Orders  given. 

Compliances. 

Wintbrop  Beach  House, 

Portable  fire  escapes  and  means 
for  extinguishing  fires. 

Partly  com- 
plied. 

Young's  Hotel,   .      .      .    '  . 

Means  for  extinguishing  fires. 

Complied. 

CITY  OF  WOBUBN. 

Music  Hall,  

For  fire  escape. 

Complied. 

Odd  Fellows  Hail, 

For  fire  escape  and  means  for  ex- 
tinguishing fires. 

Complied. 

Concert  Hall  

For  fire  escape. 

Complied. 

Grand  Army  Hall, 

Change  in  fire  escape  and  means 
for  extinguishing  fires. 

Complied. 

Cummings  School, 

Lawrence  School, 

Lyceum  Hall,  .... 

For  two  fire  escapes  and  means 
for  extinguishing  fires. 
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CONSOLIDATED  REPORT.  —  Sanitary  Condition  of  Schoolhocses. 

Joseph  M.  Dyson,  Inspector. 


Location. 

Name  of  Building. 

Ma- 
terials. 

Number  of 
Class  Rooms. 

fc*J  | 

><~  53 

O  « 

Means  of  Heating. 

Sanitary  Appliances. 

Athol, 
11 

Lower   Village  Pri- 
mary. 
High  School, 

Wood, 

4 
4 

57 
53 

Furnace  and 
and  steam. 
Steam,  . 

stove 

Surface  vault — poor. 
11  11 

«« 
«. 

Blackstone, 
<« 

Upper  Village  Inter- 
mediate. 

Upper   Village  Pri- 
mary. 

Ilapgood  Road  Pri- 
mary. 

High  School, 

Waterford  Grammar, 

<< 
« 
11 
11 
11 

2 
2 
2 

2 
5 

52 
62 
49 
63 
60 

Stoves,  . 

Smead,  . 
Stoves,  . 

11  it 

.. 

Smead. 

Surface  vault^poor. 

Brookfield, 

High  School, 

«« 

4 

50 

Centre  School,  . 

11 

4 

44 

Furnace  and 

stove, 

Clinton,  . 

Walnut  St.,  No.  4,  . 

Brick, 

2 

55 

By  furnace, 

Surface  vault. 

Franklin  St.,  No.  8,  . 

•I 

0 

56 

Stoves,  . 

Surface  vault — poor. 

«. 

Pleasant  St.,  No.  6,  . 

11 

4 

62 

Furnace, 

•  • 

Surface  vault. 

<« 

Cameron  St.,  No.  1,  . 

u 

a 
m 

64 

Surface  vault— poor. 

Vernon  St.,  No.  9,  . 

II 

2 

64 

Stoves,  . 

., 

Old  High  St.,  No.  10, 

3 

65 

Furnace, 

Surface  vault. 

Douglas,  . 

E.  Douglas  High, 

Wood, 

3 

53 

Stoves,  . 

Fitchburg, 
« 

High  St.  Grammar,  . 
Day  St.  School,  . 
West  Fitchburg  Gram. 

Brick, 
« 
11 

10 
11 

57 
54 
52 

_ 
_ 

Furnace, 

- 

Gardner,  . 

High  School, 

3 

77 

Direct  steam 

Closets. 

Centre  School,  . 

Wood, 

4 

64 

Surface  vault. 

<( 

West  St.  Primary,  . 

Brick, 

4 

57 

Closets  —  poor. 

11 

Grafton,  . 

New  Brick  High  Pri- 
mary. 
High  School, 

« 

Wood, 

4 

2 

60 
57 

Stoves,  . 
Furnace, 

Surface  vault — poor. 

North  St.  Grammar,  . 

Brick, 

4 

56 

Stoves,  . 

11  11 

North  Grafton  Gram. 

Wood, 

4 

26 

Holden,  . 

Dist.  No.  1  Primary, 

Brick, 

2 

50 

Surface  vault. 

Damon  Bui}ding, 
Jeffersonville  Gram., 

Stone, 
Wood, 

2 
4 

32 
50 

Direct  and 

rect  steam. 
Stoves,  . 

indi- 

Closets. 
Surface  vault. 

Quinapoxet,  No.  12,  . 

11 

2 

46 

• 

Unionville,  No.  2, 

Brick, 

1 

30 

Leicester, 

Centre  St.  School,  . 
Cherry  Valley  Gram., 

11 

Wood, 

3 
4 

47 
52 

Lancaster, 

Town  Hall  and  High, 

Brick, 

2 

58 

Steam,  . 

•  • 

Closets. 
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CONSOLIDATED  REPORT  —  Sanitary  Condition  of  Schoolhouses. 

Joseph  M.  Dyson,  Inspector. 


Poor  Ordered,  improved  ventilation  and  sanitary.   Replaced  by 

new  building. 

None  Ordered,  improved  ventilation  and  sanitary.  Sanitary 

order  complied  with. 

"   Ordered,  improved  ventilation  and  sanitary.  Sanitary 

order  complied  with. 

Poor,  Ordered,  improved  ventilation  and  sanitary.  Sanitary 

order  complied  with. 
Smead  jacketed  stove,  Fair  ventilation. 

Poor,  I  Ordered,  improved  ventilation  and  sanitary.   Not  com- 
plied with. 

"   Improved  ventilation  and  sanitary.   Not  complied  with. 

8haft,  "  "  "  "  " 

Robinson  ventilation  I      u  "  11  "  " 

Poor,  Improved  ventilation. 

 Improved  ventilation  and  sanitary.    Sanitary  order  com- 
plied with. 

Shaft  Improved  ventilation. 

 Improved  sanitary.   Sanitary  order  complied  with. 

 Improved  sanitary  and  ventilation.    Sanitary  order  com- 
plied with. 

 Improved  ventilation.   Not  complied  with. 

Poor,  "  "  "  H 

"   Improved  ventilation  and  sanitary. 

Shaft,  Improved  ventilation. 

<<  <« 

Poor,  Improved  ventilation  and  sanitary.   Not  complied  with. 

None,  "  "  "  "  " 

Small  unheated  shaft,    .....  |      ««  "  P  -  "  " 

Shaft,  "  "  "  "  " 

None  Improved  ventilation.   Not  complied  with. 

Shaft,  I 

Poor  Improved  ventilation  and  sanitary.   Not  complied  with. 

Shaft,  Improved  ventilation.   Not  complied  with. 

Good  

Shaft  Improved  ventilation.   Not  complied  with. 

None  **  "  "  ? 

Shaft,  Improved  ventilation.   Complied  with. 

P°or  Improved  ventilation  and  sanitary.    Sanitary  order  com- 
plied with. 

Shaft,  I 
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Consolidated  Report.  —  Sanitary  Condition  of  Schoolhouses  —  Continued. 


Location. 

Name  of  Building. 

Ma- 
terials. 

c  § 
Bo 
S  • 

£  •  i 

Bps' 

Mean  8  of  Heating. 

Sanitary  Appliances. 

Lancaster, 

Centre  Grammar, 

Brick, 

i 

50 

Direct  steam  and 

Surface  vault. 

stove. 

Millbury, 

Union  Grammar, 

ii 

4 

54 

Stoves,  . 

M 

Bramanville  Gram.,  . 

Wood, 

4 

49 

"      .      .  . 

Northbridge,  . 

Clark  Building,  . 

« 

4 

56 

Furnace, 

No.  Brookfield, 

High  School, 

Brick, 

7 

57 

Direct  steam, 

II  II 

Petersham, 

Nichewaug  House,  . 

Wood, 

41 

- 

Stoves,  . 

- 

Princeton, 

Mountain  House, 

- 

71 

- 

- 

- 

Wachusett  House, 

"Wood, 

70 

_ 

_ 

_ 

Prospect  House, 

* 

49 

- 

- 

Spencer,  . 

Main  St.  Brick,  . 

Brick, 

6 

65 

Direct  steam, 

Surface  vault. 

1, 

Early  St.  School, 

« 

4 

68 

Smead,  . 

Smead  closets. 

Maple  St.  School, 

4 

63 

Direct  steam, 

Closets. 

"      "  Annex, 

4 

63 

ii  ii 

Surface  vault. 

Pleasant  St.  School,  . 

« 

4 

57 

Direct  steam  and 

Closets. 

indirect. 

Grove  St.  School, 

4 

59 

Furnace  and  stove, 

Surface  vault, 

Sutton, 

High  School, 

2 

38 

Stoves,  . 

Manchaug  Intermedi- 

Wood, 

3 

55 

ii 

ate. 

"Oxbridge, 

High  School,  . 

W'd  & 

6 

47 

Direct  steam, 

Brick. 

"Warren,  . 

West  Warren  Gram., 

Brick, 

4 

46 

„ 

„ 

West    Warren  Pri- 

Wood, 

2 

59 

Furnace, 

mary,  No.  8. 

ii 

South  St.  Primary,  . 

ii 

2 

48 

ii  ti 

Maple  St.  School, 

.« 

2 

.  46  . 

i. 

«< 

East  St.  Primary, 

" 

3 

43 

Furnace  and  stove, 

« 

High  School,  . 

Brick, 

6 

47 

Direct  steam, 

Closets. 

Webster,  . 

Music  Hall, 

Wood, 

- 

- 

Stoves,  . 

- 

Westborough,  . 

High  School, 

Brick, 

2 

77 

Furnace, 

Surface  vault. 

« 

Grove  St.  School, 

« 

3 

34 

Direct  steam, 

- 

Grove    St.  1st  Pri- 

2 

56 

ii  ii 

Surface  vault. 

mary. 

Sub.  Gram.  School,  . 

« 

2 

55 

Stoves,  . 

Closets. 

High  St.  House, 

ii 

2 

50 

M 

Surface  vault. 

Phillips  St.  School,  . 

ii 

4 

47 

- 

M  « 

vv  est  rjoyision, 

Prinmry  .N^.  -<  .  • 

Wood, 

2 

52 

No.  8,  . 

2 

52 

"... 

"       No.  7,  . 

ii 

1 

56 

Bad. 

High  School,  . 

ii 

2 

55 

Stoves,  . 

Surface  vault. 

Primary  No.  6,  . 

2 

28 

ii  ii 

"      No.  3,  . 

Wood, 

1 

64 

Steam,  . 
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Ventilation.  Remarks. 


Unheated  6haft, 

Shaft, 

Poor, 

Shaft, 

None, 


None, 
Smead, 
Shaft, 
None, 

Unheated  shaft, 

None, 

Shaft, 

Poor, 

Shaft, 


Poor, 
Shaft, 

Poor, 
Shaft, 

None, 


Unheated  shaft  — poor, 


Fair, . 
None, 
Poor, 


Improved  ventilation  and  sanitary.   Not  complied  with. 


Improved  ventilation.   Complied  with. 
Fire  escapes. 

Watchman,  red  lights,  gongs,  and  fire  escapes.  Complied 
with. 

"Watchman,  red  lights,  gongs,  and  fire  escapes.  Complied 
with. 

Red  lights,  gongs,  and  fire  escapes.   Complied  with. 

Improved  ventilation  and  sanitary.    Sanitary  order  com- 
plied with. 


Improved  ventilation 

plied  with. 
Improved  ventilation 

plied  with. 
Improved  veutilation 

plied  with. 
Improved  ventilation 

plied  with. 
Improved  ventilation 

plied  with. 
Improved  ventilation 

plied  with. 
Improved  ventilation 

plied  with. 


and  sanitary, 
and  sanitary, 
and  sanitary, 
and  sanitary, 
and  sanitary, 
and  sanitary, 
and  sanitary. 


Sanitary  order  com- 
Sanitary  order  com- 
Sanitary  order  com- 
Sanitary  order  com- 
Sanitary  order  corn- 
Sanitary  order  com- 
Sanitary  order  corn- 


Improved  veutilation.   Complied  with. 


Improved  ventilation  and  sanitary.    Sanitary  order  com- 
plied with. 

Improved  ventilation  and  sanitary.    Sanitary  order  com- 
plied with. 


Improved  ventilation  and  sanitary. 

plied  with. 
Improved  ventilation  and  sanitary. 

plied  with. 
Improved  ventilation  and  sanitary. 

plied  with. 
Improved  ventilation  and  sanitary. 

plied  with. 
Improved  veutilation  and  sanitary. 

plied  w  ith. 
Improved  ventilation  and  sanitary. 

plied  with. 
Improved  ventilation  and  sanitary. 

plied  with. 
Improved  ventilation  and  sanitary. 

plied  with. 
Improved  ventilation  and  sanitary, 

building. 
Improved  ventilation. 

Improved  ventilation  and  sanitary, 

plied  with. 
Sanitary  order  complied  with. 


Sanitary  order  com 
Sanitary  order  com 
Sanitary  order  com 
Sanitary  order  com 
Sanitary  order  com 
Sanitary  order  com 
Sanitary  order  com 
Sanitary  order  com 
Replaced  by  new 

Sauitary  order  com- 
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Consolidated  Re-port.  —  Sanitary  Condition  of  Schoolhouses  —  Continued. 


Location. 

Name  of  Building. 

Ma- 
terials. 

u  O 

3  o 

ii 

>zl 

-< 

Means  of  Heating. 

Sanitary  Appliances. 

W.  Brookfield, 

School  St.  Building,  . 

Wood, 

4 

55 

Stoves,  . 

Surface  vault. 

ii  ii 

Sub.  Primary,  . 

2 

47 

Furnace, 

Worcester, 

High  School,  . 
Walnut  St.  School,  . 

Brick, 

18 
10 

38 
30 

Direct  and  indirect 

steam. 
Direct  steam, 

Closets. 

Thomas  St.  School,  . 

<i 

12 

50 

Furnace, 

Ash  St.  School,  . 

" 

6 

5Q 

Stoves,  . 

Surface  vault. 

Washington  St.  Sch'l, 

2 

57 

«i 

Salem  St.  School, 

4 

Closets. 

« 

Sycamore  St.  School, 

8 

50 

Freeland  St.  School,  . 
New  Worcester  Sch'l, 

4 

Direct  and  indirect 
steam. 

Surface  vault. 

* 

Old   Woodland  St. 

School. 
New  Woodland  St. 

School. 
Chandler  St.  School,  . 

12 
4 
10 

- 

Furnace  and  stoves, 
Furnace, 
Direct  steam, 

Closets. 

«, 
(( 

Millbury   St.  New 

School. 
Cambridge  St.  Sch'l, 

9 

51 

Direct  and  indirect 
steam. 

Surface  vault. 

«« 

Lamartine  St.  School, 

Brick, 

12 

56 

Closets. 

«, 

Quinsig.  House, 

■2 

50 

Stoves,  . 

Surface  vault. 

<( 
„ 

Millbury   St.  Old 

School. 
Providence  St.  Sch'l, 

8 
8 

50 
50 

Furnace, 
Stoves,  . 

ii         ii  . 

Grafton  St.  School,  . 

4 

Furnace, 

Closets. 

Old  Sch'l, 

2 

Surface  vault. 

Ledge  St.  New  Sch'l, 

6 

Smead  system, 

Smead. 

Old  Sch'l, 

- 

9 

50 

ii 

Belmont  St.  School,  . 

18 

48 

Direct  steam, 

Water  closets. 

Summer  St.  Old  Sch'l, 

5 

50 

Stoves,  . 

Surface  vaults. 

Gage  St.  School, 

10 

52 

Steam,  . 

Water  closets. 

East  Worcester  Sch'l, 

3 

50 

Stoves,  . 

New  Waverly  House, 

Brick, 

Worcester  Academy, 

ii 

City  of  Lynn  {High  and  Grammar). 
Sam'l  C.  Hunt,  Inspector,  etc.,  Eastern  District,  Eastern  Section. 


Liberty  St.,  . 

High  School  building, 

Wood, 

8 

131 

By  furnaces, . 

Privies  in  sch'l  yard. 

Boston  St., 

Burrill-Grammar  b'l'g, 

ii 

4 

54 

By  stoves, 

Privies  in  sch'l  yard, 

brick  vault. 

Franklin  St.,  . 

Corbett      "  " 

Brick, 

16 

51 

By  steam  direct  and 

Privies  in  basement. 

indirect  radiators. 
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Ventilation. 


Remarks. 


Shaft, 

Fair, 

Poor, 

Shaft, 
Poor, 
Shaft, 

Poor, 

Fair, 

Shaft  — fair, 

Poor, 
Bad, 
Poor, 
Fair, 

Good, 
Fair, 

Smead,  . 


Improved  ventilation  and  sanitary. 

plied  with. 
'Improved  ventilation  and  sanitary. 

plied  with. 


Sanitary  order  com- 
Sanitary  order  corn- 


Improved  ventilation.   Complied  with. 


Ventilation  and  sanitary  closets.   Complied  with. 


Bad, 
Poor, 
Good, 
Poor, 


Improved  ventilation  and  sanitary  closets.   Complied  with. 


Watchman,  red  lights,  gongs  and  fire  escapes.  Complied 
with. 

Fire  escapes  on  each  end.   Complied  with. 


City  of  Lynn  (High  and  Grammar). 
Sam'l  C.  Hunt,  Inspector,  etc.,  Eastern  District,  Eastern  Section. 


None.    Badly  heated  and  ventilated.  Top 

and  bottom  registers. 
Top  and  bottom  registers,  . 

Registers  near  floors,  


[See  general  remarks  on  school  buildings.]* 


*  New  brick  schoolhouse,  twenty  class-rooms,  contracted  for.  Heating  and  ventilating  by  Prof. 
Woodbridge,  Superintendent  Institute  of  Technology. 
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City  of  Lynn  (High  and  Chrammar)  —  Concluded. 


Location. 

Name  of  Bcilding. 

Ma- 
terials. 

B  S 

U  C 

o  a 

si 

o 

>  c  o 

Means  of  Heating. 

Sanitary  Appliances. 

Essex  St., 
"Warren  St.,  . 
Maple  St., 
Boston  St., 
Ireson  St., 

Ingalls  Grammar  b'l'g, 
Shepard      M  M 
Sanborn     "  «' 
Ward  One  "  " 
Whiting     "  « 

Brick, 

IC 

(( 

Wood, 
Brick, 

16 
12 
8 
5 
H 

60 
54 
64 
45 
51 

By  steam  direct  and 

indirect. 
By  steam  direct  ra- 
diators. 
By  improved  sys 

By  steam  direct  ra- 
diators. 

By  steam  direct  ra- 
diators. 

Privies  in  basement. 
„ 

tern  heating  and  ven- 
tilating. 
Privies  in  basement. 

Privies  in  sch'l  yard. 

City  of  Lynn  (Primary  School  Buildings). 

Lynnfield  St.,  . 

Primary  School  B'l'g, 

Wood, 

*_ 

Privies  in  sch'l  yard. 

Beach  St., 

<<  (< 

" 

4 

40 

By  steam  direct,  . 

Baltimore  St.,  . 

8 

35 

 •  . 

"     in  basement. 

Blossom  St.,  . 

8 

45 

"       "  indirect, 

"     in  sch'l  yard. 

Boston  St., 

It  (C 

1 

56 

By  stoves, 

Chatham  St.,  . 

(C  (1 

ii 

1 

64 

Cottage  St.,  . 

ii 

2 

60 

Central  St., 

l<  <« 

ii 

5 

60 

tt 

Chase  Avenue, 

(Centre) . 
Elm  St.,  . 

IC  << 

2 
2 

65 
65 

By  jacketed  stoves, 
By  stoves, 

"     in  basement. 
"     in  sch'l  yard. 

Fayette  St.,  . 

2 

67 

Franklin  St.,  . 

2 

60 

• 

Franklin  St. 

Cobbett  y'rd. 
Grove  St., 

((  II 

Brick, 
Wood, 

4 

2 

58 
60 

By  steam  indirect, 
By  stoves, 

M     in  basement. 
"     in  sch'l  yard. 

George  St., 

2 

60 

ii  ii 

ii  ii 

Jackson  St.,  . 

ii 

2 

60 

By  jacketed  stoves, 

"     in  basement. 

Laighton  St.,  . 

2 

60 

By  stoves, 

"     in  sch'l  yard. 

Myrtle  St., 

ii 

2 

60 

Parrott  St.,  . 

Brick, 

6 

42 

Red  Rock  St.,  . 

ii 

2 

65 

By  jacketed  stoves, 

M     in  basement. 

School  St., 

«<  << 

Wood, 

6 

50 

By  stoves, 

"     in  sch'l  yard. 

Town  of  Ipswich. 

Central  St.,  . 

High  School  building, 

Wood, 

1 

52 

By  furnaces,  . 

Privies  in  sch'l  yard. 

Essex  Road,  . 

Manning  Grammar 

building. 
Cogswell  Interrned'te 

and  Primary. 

ii 
ii 

2 
2 

48 

52 

"  stoves, 

*  Not  now  used  for  school-rooms. 
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Ventilation. 

Resiarks. 

Wooden  shafts  and  central  tower, 

Top  and  bottom  registers,  .... 

Modern  improvements,  

Top  registers  and  flue  in  chimney,  venti- 
lated wooden  shafts. 

Top  and  floor  registers,  wooden  shafts  and 
ventilators  to  roof. 

[See  general  remarks  on  school  buildings.    See  page  82.] 
Recommend  improved  system  ventilating  and  heating. 

City  of  Lyxn  (Primary  School  Buildings). 

Window  boards  and  flue  in  chimney,  . 
M           "     and  wooden  ducts, 

Flues  in  chimneys  and  window  boards, 

Flues  in  chimneys  and  window  boards, 
Patent  window  ventilators,  .... 

Wooden  ducts  and  boards  

Window  boards  and  flues  in  rear, 

Window  boards  and  wooden  ducts, 

Window  boards  and  wooden  ducts, 

Modern  improvements,  

Discontinued. 

[See  general  remarks  on  school  buildings.] 

((                                    <«  (C 

[See  general  remarks  on  school  buildings.] 

[See  general  remarks  on  school  buildings.] 
[See  general  remarks  on  school  buildings.] 

Towx  of  Ipswich. 

Double  windows  and  doors  

Outlet  top  and  bottom  registers,  .       .      .  ' 
Doors  and  windows  

1 

Order  for  wood-house,  complied  with. 
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Town  of  Ipswich  —  Concluded. 


Location. 
• 

Name  of  Building. 

Ma- 
terials. 

Number  of 
Class  ltooms. 

111 

B&Sj 
P  v.  5 

>  5  B 

Means  of  Heating. 

Sanitary  Appliances. 

Central  St., 

South  Village, 

L.  Pariah, 

Rowley  Turn- 
pike. 
TopsfieldRoad, 

North  Intermediate 

and  Primary. 
South  Intermediate 

and  Primary. 
Linebrook  Mixed 

Primary. 
Village  Mixed,  . 

Willowdale  Mixed,  . 

Wood, 

2 
2 
2 

55 
57 
54 
20 
17 

By  stoves, 

<<  <i 
(<  n 

Privies  in  sch'l  yard. 

Essex  Road,  . 

Candlewood  " 

9 

Beach  St. . 

Argilla 

«( 

18 

Spring  St., 

Spring  St.  M 

55 

Town  of  Lynxfield. 

Centre  Village, 

Centre  School  bTng, 

Wood, 

1 

47 

By  stoves, 

Privies  in  sch'l  yard. 

South 

South  Grammar  " 

it 

1 

28 

«(  <c 

South  Primary  " 

ii 

1 

30 

«i  << 

Town  of  Middleton. 


Centre  Village, 

Grammar  and 

Pri- 

Wood, 

2 

36 

By  stoves, 

Privies  in  sch'l  yard. 

mary  School. 

North 

School  building 
graded . 

un- 

1 

25 

HowesCrossing 

School  building 

un- 

1 

32  • 

CI  C( 

(East). 

graded. 

Town  of  Essex. 


Essex  Falls,  . 

School  building, 

Wood, 

30 

By  stoves, 

Privies  in  sch'l  yard . 

Ipswich  Road, 
Central,  . 

North  Primary  Sch'l 

building. 
Primary  School  b'l'g, 

1 

2 

9 
30 

South, 

Mixed        "  " 

1 

18 

East, 

Primary     u     .  M 

1 

20 

Thompson  I'l'd, 

Grammar    and  Pri- 
mary School  b'l'g. 

2 

26 

City  of 

Gloucester. 

Beacon  St., 

Beacon  St.  Primary,  . 

Wood, 

2 

53 

By  stoves, 

Privies  in  sch'l  yard. 

Park  St.,  . 
W.  Gloucester, 

Babson  Mixed,  . 
Bray 

Brick, 
Wood, 

8 
1 

45 
56 

By  steam,  direct 

and  indirect. 
By  stoves, 

<<  K 
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Ventilation. 

Remarks. 

Doors  and  windows,  ..... 

Order,  sanitary,  complied  with. 

Order,  sanitary,  complied  with.    Recommended  Red  Rock 
system. 

Order,  sanitary,  complied  with. 

M  «« 

_ 

Town  of  Lyxxfield. 


Doors  and  windows  and  window  ventilat- 

ing boards. 

Doors  and  windows  and  window  ventilat- 

ing boards. 

Doors  and  windows  and  window  ventilat- 

ing boards. 

Town  of  Middletox. 


Doors  and  windows;  window  ventilating    Sanitary  order,  complied  with, 
boards. 

Doors  and  windows;  window  ventilating  "  " 

boards. 

Doors  and  windows;  window  ventilating  "  " 

boards. 


Town  of  Essex. 


By  ventilation  in  ceiling, 
By  doors  and  windows, . 


By  opening  in  ceiling,  . 

Not  properly  heated  or  ventilated, 


Sanitary  order,  complied  with. 
Sanitary  order,  complied  with. 

Sanitary  order,  complied  with. 


City  of  Gloucester. 

Door  and  window  boards,  inadequate, 

Modern  improvements,  ' 

Doors  and  windows,  inadequate, ... 
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City  of  Gloucester  —  Concluded. 


Location. 

Name  of  Bcildixg. 

Ma- 
terials. 

-as 

c  » 

H 

til 

Means  of  Heating. 

Sanitary  Appliances. 

Bay  View, 

Bradstreet  Grammar, 

Wood, 

4 

48 

By  stoves,     .  . 

Privies  in  sch'l  yard. 

Prospect  St., 

Midd  le  and 
Wash'n  Sts., 
W.  Gloucester, 

Collins  Group  Gram- 
mar. 

Forbes  (Town  Hall), 
Haskell  Mixed,  . 

8 
7 
2 

43 
44 

56 

By  furnaces, . 
By  stovea, 

ti  «< 

Eastern  Ave.,  . 
Magnolia, 

Hildreth  Primary, 
Blynman  Mixed,  . 

" 

6 

44 

Q4 
04 

By  steam,  direct 

and  indirect. 
By  stoves,  . 

it  <i 

LanesvilleJ 

Lane  Grammar, 

3 

45 

Annisquam,  • 

Leonard    lt  • 

o 
a 

27 

(<  << 

ii              ii  • 

Mt.  Vernon  ot., 
Western  Ave., 

Mt.  Vernon  Primary, 
Parsons  Mixed,  . 

4 

i 

i 

39 

oo 

By  stoves  and  fur- 
naces. 
By  stoves,  . 

Plum  St., . 
t^napei  01., 

Point  Grammar, 
Point  Primary,  . 

6 
4 

41 

42 

By  steam,  direct 

and  indirect. 
Bj*  stoves,     .  . 

Riverdale, 

Riggs  Grammar, 

2 

38 

ii  ii 

Elm  St.,  . 

Rogers  Primary, 

2 

54 

IC  << 

Friend  St., 

Sawyer  Grammar,  . 

12 

41 

By  furnaces,  . 

Rocky  Neck,  . 

"\Yon8on  Primary, 

2 

34 

By  stoves, 

Stone  Court,  . 

Stone  " 

2 

40 

I  I 

"Washington,  . 

Forbes  " 

2 

40 

ii  ii 

Dale  Ave., 

High  School  b'l'ng,  . 

Brick, 

8 

40 

-*  _ 

_%  _ 

Town  of  Rockport. 

Pigeon  Cove,  . 

North  Village,  . 

Wood, 

2 

51 

By  stoves, 

Privies  in  sch'l  yard. 

Pigeon  Hill,  . 

Pigeon  Cove, 

2 

47 

Beach  St., 

Centre, 

1 

40 

Mt.  Pleasant,  . 

Mt.  Pleasant, 

2 

40 

ft 

Broadway, 

Intermediate, 

2 

42 

Town  Hall, 

Primary, 

1 

64 

ii  ii 

Broadway, 

High  and  Grammar,  . 

2 

70 

City  of  Salem. 

Broad  St., 

High  School  build'g, 

Brick, 

4 

80 

By  furnaces, . 

Privies  in  basement. 

Essex  St., 
Flint  St.,  . 
Washingt'n  Sq., 

Bentley  Grammar 
School  building. 

Bowditch  Grammar 
School  building. 

Phillips  Grammar 
School  building. 

9 
13 
8 

32 
45 
30 

By  steam,  direct 

and  indirect. 
By  steam  direct,  . 

*  Smead  &  Co.  warming  and  ventilating  system. 
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Ventilation. 

Remarks. 

Doors  and  windows,  inadequate,  . 

"               "  "... 

- 

Recommend  modern  improvements;  heating,  ventilation. 

Modern  improvements,  1886,        .  . 

[See  general  remarks  on  school  buildings.] 

Doors  and  windows,  inadequate,  . 
<<               ii  «< 

- 

it               ii  ii 
Modern  improvements,  1886, 

[See  general  remarks  on  school  buildings.] 

Doors  and  windows,  inadequate,  . 

"... 

_ 

M                          II  << 
«                          l<  II 

Recommend  modern  improvements;  heating,  ventilation. 

<(                          fl  (1 

_*  _ 

[See  general  remarks  on  school  buildings.] 

Town  of  Rockport. 

ii  ii 

Sanitary  orders,  complied  with. 
ii  ii 

ii  ii 

Improved  ventilation,  1SS9,  .... 

<<  (C 

Sanitary  orders,  complied  with.   Improved  ventilation. 

Sanitary  orders;  additional  way  of  egress ;  complied  with. 

_ 

Recommend  modern  improvements  in  heating  and  ventila- 
tion. 

City  of  Salem. 

Insufficient,  Eureka  ventilators,  . 

Order  for  additional  windows,  complied  with. 

Red  Rock  system  ventilating,  complied  with. 

Martin's  system  heating  and  ventilating,  1869.    [See  gen- 
eral remarks  on  school  buildings.] 

Sraead  &  Co.  warming  and  ventilating  system. 
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Location. 


Name  of  Building. 


Ma- 
terials. 


0£ 
u  0 
c  O 


m 


Means  of  Heating. 


Sanitary  Appliances. 


School  St., 
Holly  St., 
Broad  St., 
Willow  Ave. 
Ropes  St., 
Skerry  St., 
Boston  St., 
Fowler  St. 
Herbert  St., 
Dunlap  St., 
Howard  St., 
North  St., 
Ropes  St., 


Pickering  Grammar 

School  building. 
Saltonstall  Grammar 

School  building. 
Oliver  Grammar 

School  building. 
Bertram  Primary 

School  building. 
Browne  Primary 

School  building. 
C  a  r  1  e  t  o  n  Primary 

School  building. 
Endicott  Primary 

School  building. 
Lincoln  Primary 

School  building. 
Ly  nde  Primary 

School  building. 
P  i  c  k  m  a  n  Primary 

School  building. 
Prescott  Primary 

School  building. 
Upham  Primary 

School  building. 
Naumkeag  Primary 

School  building. 


Wood, 
Brick, 
Wood, 
Brick, 
Wood, 


Brick, 


By  furnaces, 


Privies  in  basement. 


Priv.  in  sen.  y  d,  Fuller 
<fc  Warren's  san .  clo*ts. 
Privies  in  basement. 

Privies  in  sch'l  y'rd. 


Privies  in  basement. 


Town  of  Saugus. 


Central  St., 

High  School  (Town 

Wood, 

2 

40 

By  furnaces  in 

Privies  and  closets 

Hall). 

basement. 

in  basement. 

Main  St.,  . 

Centre  Gram.  School, 

1 

50 

By  stoves, 

Privies  in  sch'l  y'rd. 

Centre  Primary  Sch'l, 

2 

45 

Grammar  and 

Cliftondale, 

2 

40 

Intermediate. 

Grammar  and 

Oakland  Vale,  . 

1 

28 

<<  i< 

Intermediate. 

Grammar  and 

West  Cliftondale, 

2 

45 

By  jacketed  stoves, 

Intermediate. 

Mixed, 

North  Saugus,  . 

1 

45 

By  stoves, 

Town  of  Nahant. 


Pleasant  St.,  . 

High  School  building, 

Wood, 

2 

20. 

By  furnace,  . 

Privies  in  basement. 

<<       f  < 

Intermediate  and  Pri- 

<< 

2 

40 

By  stoves, 

Privies  in  sch'l  y'rd. 

mary. 

Nahant  St., 

Grammar,  . 

W'd  & 

2 

20 

t<  « 

. 

Brick. 

Town  of  Beverly. 


Essex  St., 

High  School  building, 

Brick, 

1 

200 

Steam,  direct  and 

Privies  in  sch'l  yard. 

indirect. 

Stone  St., . 

South  Grammar 

Wood, 

8 

50 

Steam,  direct  and 
indirect. 

Essex  St., 

Briscoe     "       ^ " 

Brick, 

4 

45 

Steam,  direct  and 
indirect. 
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Old  style,  Eureka  ventilators, 
Insufficient,    M  "  .  . 

Jacketed  stoves  in  basement;  special  china 
ney  rlue. 

Top  and  bottom  registers,  Eureka  ventilat's 

outlets  in  chimneys  with  special  rlues. 
Top  and  bottom  registers,  Eureka  ventilat's 

Top  and  bottom  registers,  Eureka  ventilat's 

Top  and  bottom  registers,  Eureka  ventilat's 

Top  and  bottom  registers,  Eureka  ventilat's 

Top  and  bottom  registers,  Eureka  ventilat's 

Top  and  bottom  registers,  Eureka  ventilat's 

Top  and  bottom  registers,  Eureka  ventilat's 

Top  and  bottom  registers,  Eureka  ventilat's 


Order  for  ventilation  partially  completed;  building  re- 
painted, interior  and  exterior. 

For  account  of  air  tests,  see  page  77.  [See  general  remarks 
on  school  buildings.] 

For  account  of  air  tests,  see  page  78.  [See  general  remarks 
on  school  buildings.] 

For  account  of  air  tests,  see  page  77.  [See  general  remarks 
on  school  buildings.] 

[See  general  remarks  on  school  buildings.] 

Air  tests,  page  78.  [See  general  remarks  on  school  build- 
ings.] 

New  doors  laid.  [See  general  remarks  on  school  build- 
ings.] 

,  Account  of  air  tests,  see  page  78.  [See  general  remarks  on 

school  buildings.] 
'  Foul-air  ducts  from  basement  to  roof.    [See  general  re- 
marks on  school  buildings.] 
[See  general  remarks  on  school  buildings.] 


Town  of  Saugus. 


Doors  and  windows;  window  ventilating 
boards. 

Doors  and  windows,  

Doors  and  windows;  window  ventilating 
boards. 

Doors  and  windows;  window  ventilating 
boards. 

Doors  and  windows;  window  and  ventilat- 
ing boards. 

Sanitary  order,  complied  with. 

<(  K 

[See  general  remarks  on  school  buildings.] 

Town  of  N  ah  ant. 

Top  and  bottom  registers  

Window  ventilating  boards  

Door  transoms  

Town  Hall. 

Sanitary  order,  complied  with. 

Town  of  Beverly. 

By  top  and  bottom  registers, 

By  improved  system  in  each  room, 

By  registers,  inadequate,  .... 

Order  on  privies,  complied  with. 
Order  on  sanitary,  " 
Sanitary  order,  M 
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Town  of  Beverly  —  Concluded. 


Location. 

Name  of  Building. 

If  a 

.Ma- 
terials. 

'z  § 
1? 

S5  x  5 
a,—  o 

r. 
< 

Means  of  Heating. 

Sanitary  Appliances. 

Essex  St., 
Rantoul  St.,  . 
Hale  St.,  . 

Briscoe  Annex  Gram- 
mar building. 

Washington  Gram- 
mar building. 

Cove  Mixed  building, 

Wood, 

4 

8 
3 

44 

45 
37 

By  furnaces,  . 

Privies  in  sch'l  yard. 

Haskell  St.,  . 

Farms   "  " 

3 

30 

<<  « 

<(  «< 

Conant  St., 

Bass  River  Mixed  " 

2 

30 

By  stoves, 

Essex  St., 

Centreville     "  " 

1 

40 

Dodge  Village, 

Dodge's  Row"  " 

1 

18 

By  furnaces, . 

Rialeide  Vill'ge, 

Rialside        "  " 

1 

35 

Town  of  Groveland. 


North  Village, . 

North  Primary  b'ld'g, 

Wood, 

1 

20 

By  stoves, 

Privies  in  sch'l  yard. 

So.  Groveland, 

South      "  " 

•« 

1 

46 

M  << 

South  Grammar  " 

M 

1 

41 

So.  Intermediate  " 

it 

1 

57 

.< 

2d 

" 

1 

56 

li  «c 

Town  of  Hamilton. 


North  Village,. 

North  School  building, 

Wood, 

1 

19 

By  stoves, 

Privies  in  sch'l  yard. 

East  " 

East        "  " 

1 

25 

South  " 

South      "  " 

<i 

1 

24 

West  " 

West       "  " 

<< 

1 

27 

Town  of  Manchester. 

School  St., 
Central  8q.,  . 

Centre  Intermediate 

building. 
Town  Hall  building, 

Wood, 

1 
1 

35 
42 

By  stoves, 
By  furnaces, . 

Privies  in  sch'l  yard. 

Bennet  St., 
Plains, 

High  and  Grammar 

building. 
PlainsMixed  building, 

2 
1 

30 
32 

By  stoves, 

W.  Manchester 

(Newport). 
Cove  Village,  . 

W.  Manchester  Pri- 
mary building. 
Cove  Mixed  building, 

1 
1 

30 
12 

it  it 

Jacketed  stoves,  . 

ti  tt 

Row  " 

Row     "  " 

1 

28 

By  stoves, 

Town 

of  Danvers. 

Danvers  Plains, 

Holton  High  School 

building. 
Maple  St.  Grammar 

building. 

Wood, 

i 

3 

102 
6, 

By  steam,  direct 

and  indirect. 
By  stoves, 

Privies  in  basement. 
Privies  in  sch'l  yard. 
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Ventilation. 

Remarks. 

By  registers,  iuadequate  

By  windows  and  door  transoms,  . 

By  improved  system,  

By  windows  and  door  transoms,  . 
Top  and  bottom  registers,  inadequate, 

By  windows  and  door  transoms,  .      .   ■  . 

Sanitary  order,  complied  with. 
Sanitary  order,  complied  with. 

Town  of  Geoyeland. 

Doors  and  window  ventilating  boards, 

tt                                      l<  IC 

it                 <i  <t 

Sanitary  order,  complied  with. 

Sanitary  order,  complied  with. 
_ 

Town  of  Hamilton. 

ii  ii 
it  it 
ii  it 

Sanitary  order,  complied  with. 

Town  of  Manchester. 

By  window  ventilating  boards,    .  «. 
By  doors  and  windows,  .... 
Top  and  bottom  registers  

Sanitary  order,  complied  with. 

Recommend  Red  Rock  system. 

[Discontinued  for  present.] 

[See  general  remarks  on  school  buildings.] 

Recommend  Red  Rock  system. 

Town  of  Danvers. 


Fair.   Air  boxes  in  basement, 
Ceiling  opening  and  attic  window, 
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Location. 

Name  of  Building. 

Ma- 
terials. 

u  c 

i  s 

S  to 

Iff 
-  -  £ 

u  — 

B  EL"^ 
■  CT- 

Means  of  Heating. 

Sanitary  Appliances. 

Danvers  Plains, 

Park  St. Primary  b'l'g, 

Wood, 

4 

45 

By  stoves  and  fur- 

Privies in  sch'l  yard. 

naces. 

Danversport,  . 

Water  St.  Mixed  «« 

N 

3 

75 

By  stoves, 

Endicott    St.  Inter. 

1 

46 

and  Primary  b'l'g. 

Putnamville,  . 

Locust  St.  Mixed  b'l'g, 

CI 

1 

25 

it  it 

Swan's  Cross- 

Putnam Mixed  b'l'g, 

2 

43 

it  ii 

ing. 

Danvers  Centre, 

Wadsworth  Inter,  and 

It 

3 

42 

Primary  building. 

Tapleyville,  . 

Holton  Grammar  and 

3 

57 

Primary  building. 

Sylvan  St., 

Sylvan  St.  Mixed  b'l'g, 

ic 

1 

34 

East  Danvers,  . 

East  Village  "  " 

1 

20 

Town  of  Peabody. 


Stevens  St.,  . 
Peirpont  St.,  . 

High  School  building, 
Wallis  Grammar  " 

Wood, 
Brick, 

1 
10 

90 
50 

By  furnaces,  . 
By  steam,  direct,  . 

Privies :  boys,  sch'l 
y'd ;  girls,  basem't. 
Privies  in  sch'l  yard. 

Franklin  St.,  . 

Centre       "  " 

12 

49 

By  steam,  indirect, 

Central  St., 
South  Peabody, 

Bowditch  Grammar 
and  Primary  b'l'g. 
Rockville  Primary  " 

Wood, 

4 
4 

53 
37 

By  furnaces, . 

Tremont  St.,  . 

Endicott       "  " 

4 

63 

By  stoves, 

Andover  St.,  . 

Felton           "  " 

Brick, 

1 

35 

West  Peabody, 

W'st Village  Mix'd  M 

Wood, 

2 

41 

By  furnaces, . 

Stevens  St., 

0%'erflow  Primary  " 

ii 

1 

40 

By  stove, 

ii  k 

Town  of  Topsfield. 

Centre, 

Grammar  School  b'.l'g, 

Wood, 

1 

40 

By  warm  water,  . 

Privies  in  sch'l  yard. 

North,  . 

Mixed 

1 

14 

By  stoves, 

South, 

Mixed          "  " 

1 

20 

ii  ii 

Centre, 

Int'rmediate  "  M 

1 

12 

By  warm  water,  . 

East, 

Mixed          "  H 

1 

47 

By  stoves, 

Centre, 

Primary       **  " 

1 

33 

By  warm  water,  . 

Town  of 

Marblehead. 

Pleasant  St.,  . 

High  School  building, 

Brick, 

2 

42 

By  furnace,  . 

Privies  in  sch'l  yard. 

Elm  St.,  . 

Story  Grammar  11 

7 

47 

„  „ 

Spring  St., 

Sewall  Grammar  and 
Primary  Sch'l  b'l'g. 

Wood, 

3 

35 

By  stoves, 
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Ventilation. 

Remarks. 

Top  window  ventilators, 

«                 ••  .... 

u                             ««  .... 
M  II 

Window  ventilating  boards  

H  II 

Sanitary  order,  complied  with. 

Sanitary  order,  complied  with, 
it              <i  ii 

Town  of  Peabody. 

Cold-air  shaft  to  chimney,  .... 

Mayhew's  ventilators  in  class  rooms,  . 

Cold-air  boxes  in  basement  and  shafts  to- 
chimneys. 

Air  shafts  in  chimneys,  

Top  and  bottom  registers  

Top  and  bottom  registers,  .... 
Cold-air  shafts  to  chimney,  .... 

Whitewash  and  disinfectants  freely  used. 
Sanitary  order,  complied  with. 

Town  of  Topsfield. 

Bottom  registers  to  flue  in  chimneys,  . 
Door  transoms,  doors  and  windows,  . 

Doors  and  windows,  

Bottom  registers  to  flue  in  chimney,  . 
Door  transoms,  doors  and  windows,  . 
Bottom  registers  to  flue  in  chimney,  . 

Stack  of  six  lines  of  pipes  in  all. 
Class,  cloak  and  recitation  rooms. 
Out-houses  clean  and  in  good  repair. 

Town  of  Mabblehead. 

Bv  flues  to  chimnev,  

Window  ventilating   boards,    doors  and 
windows. 
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Location. 

Name  of  Building. 

Ma- 
terials. 

Number  of 
( 'lass  i;. mins. 

m 

£E~ 

°  2 

>oo 

Means  of  Heating. 

Sanitary  Appliances. 

Orne  St.,  . 

Primary  School  b'l'g, 

Wood, 

1 

50 

By  stoves, 

Privies  in  sch'l  yard. 

Barnard  St.,  . 

Primary  School  " 

2 

48 

(Barnard). 

Hawkes  St.,  . 

Primary  School  11 

2 

50 

Lee  St.,  . 

1 

58 

II  II 

Glover  St., 

1 

64 

Gerry  St., 

Back  St.     «f  «' 

m 

1 

48 

<(  it 

High  St.,  . 

Gerry        "  u 

2 

48 

Mechanic  St.,  . 

Mugford    "  " 

2 

49 

<i  <i 

Farms, 

Farms,  Mixed  " 

<< 

1 

30 

<l  II 

-  *  v.  *i 

Town  of  Swampscott. 


Redington  St., . 

High  School  building, 

Wood, 

1 

47 

By  steam  direct,  . 

Privies  in  sch'l  yard. 

Essex  St., 

School  building, 

1 

37 

By  stoves, 

Beach  St., 
Pine  St.,  . 
Farms, 

Primary  and  Inter- 
mediate School  b'l'g, 

Primary  and  Inter- 
mediate School  b'l'g, 

Primary  School  " 

2 
2 
1 

35 
35 
25 

By  steam, 
By  stoves, 

Redington  St., . 

l6t  and  2d  Grammar 
School  building. 

2 

47 

By  steam, 

Town  of  Wenham. 


Neck, 

School  building, 

Wood, 

25 

By  stoves, 

Privies  in  sch'l  yard. 

Centre, 

Grammar  building,  . 

26 

Centre, 

Primary  " 

26 

By  stove, 

West, 

School  b'l'g, ungraded, 

<« 

30 

ii  ii 

East, 

22 

Town  of  Boxford. 

[Graduates  from  Grammar  School  sent  to  High  School,  Newburyport.] 

District  No.  1, . 

School  building, . 

Wood, 

16 

By  stoves, 

Privies  in  sch'l  yard. 

"      No.  2,  . 

ii 

38 

"      No.  3, . 

18 

it  i< 

"      No.  4,. 

N 

26 

"      No.  5,  . 

II 

15 

ii  ii 

"      No.  6,  . 

II  €« 

9 

<i  ii 
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Ventilation. 

Remarks. 

Window  ventilating  boards, 

Sanitary  order,  complied  with. 

Window  ventilating  boards,  doors  and 

windows. 
Window  ventilating  boards, 

<< 

Window  ventilating   boards,  doors  and 

windows. 
Window  ventilating  board*, 

- 

Town 

OF  SWAMPSCOTT. 

By  window  ventilating  boards,  doors,  win- 
dows and  rireplacesT 
By  doors  and  windows,  .... 

Sanitarv  order,  complied  with. 

By  window  ventilating  boards,  . 

Sanitary  order,  complied  with. 

Crowded;    registers,  fireplaces,  window 
ventilating  boards. 

Town  of  Wxnham. 

Ceiling  opening,  2  ft.  6  in.  by  2  ft., 

Improved  ventilation. 

In  Town  Hall,  

Sanitary  order,  complied  with. 

Ceiling  opening,  2  ft.  by  2  ft., 

Doors  and  windows,  

" 

Sanitary  order,  complied  with. 

Town  of  Boxford. 

[Graduates  from  Grammar  School  sent  to  High  School,  Xewburyport.] 

Doors  and  windows,  window  ventilating 
boards. 

Doors  and  windows,  ..... 
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Location. 

Name  of  Building. 

Ma- 
terials. 

o  g 

l_  O 

H 

H 

l|i 

>~  - 

<c* 

Means  of  Heating. 

Sanitary  Appliances. 

Adams,  . 

Liberty  Street,  . 

Brick, 

9 

45 

Furnaces, 

Water  closet* ,  fair. 

Commercial  Street,  . 

" 

8 

43 

ii 

Renfrew,  . 

8 

50 

H 

.« 

Hoosac  Street,  . 

*_ 

36 

Warm  air, 

Dry  closets. 

Maple  Grove, 

Wood , 

2 

44 

Stoves,  . 

Privies  in  yard. 

Zylonite, 

2 

43 

Bernardston,  . 

Powers  Institute, 

2 

45 

Privies,  fair. 

District  Two,  . 

1 

30 

Stove,  . 

Buckland, 

Village  Grammar, 

Brick, 

4 

32 

Stoves,  . 

Privies  in  yard. 

Village  Primary, 

Wood, 

1 

33 

Stove,  . 

Cheshire,  . 

Cheshire  Academy,  . 

t- 

30 

Stove  heaters, 

Water  closets,  fair. 

Charlemont, 

Village  School,  . 

l( 

2 

33 

Stoves,  . 

Privies  in  yard. 

Dalton,  . 

Centre, 

,, 

2 

43 

Privies. 

11 

Centre  Primary, 

2 

34 

,t 

Craneville,  . 

2 

27 

u 

,, 

Grammar,  . 

2 

33 

Deerfield, 

Green  River, 

3 

55 

„ 

Deerfield  Street, 

3 

33 

Erring,  . 

Village  School,  . 

" 

2 

32 

"... 

*' 

Gt.  Barrington, 

High  and  Grammar,  . 

Brick, 

2 

72 

Direct  steam, 

Primary, 

Wood, 

3 

48 

Stoves,  . 

" 

Housatonic, 

t- 

47 

Direct  steam, 

Greenfield, 

High  

Brick, 

5 

37 

ii  << 

Water  closets. 

" 

School  Street,  . 

4 

38 

Hot  air  and  direct 

ii  ii 

steam. 

ii 

Chapman  Street, 

Wood, 

4 

40 

Direct  steam, 

ii  •< 

Main  Street, 

Brick, 

4 

40 

Stoves,  . 

Hinsdale, 

Church  Street,  . 

Wood, 

4 

42 

Privies. 

ii 

High,  .... 

1 

25 

Lee,  . 

2 

69 

Direct  steam, 

« 

Fern  Cliff,  . 

2 

29 

Stoves,  . 

Centre, 

2 

34 

Lenox, 

Village  or  High, 

4 

40 

Water  closets. 

Montague, 

Oakman, 

Brick, 

6 

50 

Furnac'sand  stoves, 

Privies. 

ii 

Central  Street,  . 

4 

50 

Furnaces, 

Eighth  Street,  . 

4 

45 

*  Eight;  six  used. 


t  Six;  five  used. 
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Ventilation. 


Insufficient, 


Very  fair, 
None,  very  bad, 


None, 


Insufficient, 
None,  very  bad, 
None, 


None,  very  bad, 
None, 


None,  very  bad, 
None, 


Insufficient, 
None, 


None,  very  bad, 
Insufficient, 


Two  furnaces  take  air  from  outside,  and  two  from  base- 
ment; each  room  has  small  cold  foul-air  Hue,  but  very 
little  movement. 

Two  furnaces  take  air  from  outside,  and  two  from  base- 
ment, since  changed  to  outside;  each  room  has  a  fire- 
place, but  throats  were  closed  with  boards. 

Each  room  has  small  cold  foul-air  flue,  but  very  little 
movement. 

Provided  with  the  Smead  and  Northcote  System,  and  was 

working  very  satisfactorily. 
An  old  building,  in  bad  repair. 

Being  provided  with  proper  ventilation. 

Since  provided  with  furnace  and  flues. 


Since  provided  with  approved  system. 
Since  improved. 

No  supply,  small  foul-air  flues  against  chimney  flue,  with 

some  movement. 
An  old  building,  in  bad  repair. 

Since  provided  with  furnaces  and  registers. 


To  be  abandoned. 

Plans  have  been  submitted  and  approved  for  enlargement, 

and  system  of  ventilation. 
Now  under  consideration. 


Since  provided  with  the  Fuller  &  Warren  Company's  sys- 
tem of  ventilation. 
Since  abandoned. 

Since  provided,  same  as  High  and  Grammar. 

Part  of  the  rooms  have  ceiling  ventilators,  but  no  supply 
of  fresh  air. 

Heated  by  the  Pease  combination,  hot-air  and  steam  ;  foul- 
air  flues  heated  by  hot  air  pipes  running  through  them, 
but  too  small. 

Cold  foul-air  flues,  but  no  movement. 


Since  improved,  but  not  sufficient. 


Since  provided  with   the  Fuller  &  Warren  Company's 
warming  and  ventilating  system. 


Water  closets  are  in  corridors;  automatic  (lushing,  but  no 
ventilation. 

Supply  small;  foul-air  flues  small  and  not  heated. 
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Location. 

Xamk  of  Building. 

Ma- 
terials. 1 

-  Z 

=  = 

0 

||J 

z  c  ■ 

Means  of  Heating. 

Sanitary  Appliances. 

Montague, 

L.  Street,  . 

Wood, 

2 

60 

Stoves,  .      .      .  1 

Privies. 

Ii 

South  End, .  . 
Montague  City,  . 

Brick, 
,; 

*_ 

t- 

50 
30 

"... 
"... 

Montague  Centre, 

u 

*_ 

40 

• 

North  Adams, . 
ii 

Drury  Academy, 
Union  Street, 

■■ 

17 
10 

53 
4o 

Direct  steam, 

Water  closets. 

Veasie  Street,  . 

Wood, 

4 

59 

Orange, 

North, 

4 

46 

Privies,  very  good. 

East  

2 

51 

Stoves,  . 

High,  .... 

Brick, 

3 

44 

Direct  steam, 

•t  i< 

* 

Myrtle  Street,  . 

Wood, 

2 

*> 

Furnaces, 

.« 

Pittsfield, . 

Centre, 

Orchard  St.  Grammar, 

3 
3 

65 

Direct  steam, 
.< 

Water  closets,  bad. 

«  ii 

Orchard  St.  Primary, 

Brick, 

4 

47 

Water  closets. 

-       .  . 

Fenn  Street, 

8 

49 

Indirect  steam, 

High  

t~ 

73 

Direct  steam, 

Shelburne, 

Village  School,  . 

§- 

44 

Stoves,  . 

Privies,  very  fair. 

Centre  School,  . 

Wood, 

1 

15 

Stove,  . 

Privies. 

Stockbridge,  . 
" 

High  

Glendale,  . 

4 

2 

39 
32 

Direct  steam, 
Stoves,  . 

Sunderland,  . 

Village  School,  . 

Brick, 

3 

33 

V 

Sheffield,  . 

High,  .... 
Nos.  6  and  13,  . 

Wood, 

" 

1 

2 

29 

25 

Stove,  . 

•• 

New  building,  . 

1 

21 

Ashley  Falls,  . 

1 

33 

.. 

Williamstown, 

High  

Brick, 

5 

37 

Furnaces, 

Water  closets,  bad. 

Station, 

Wood, 

2 

47 

Stoves,  . 

Privies. 

W.  Stockb'dge, 

Village  School,  . 

4 

38 

Privies,  very  good. 

Fall  River, 

Annawan  St.  School, 
Bedford  St. 
Borden  " 
Border  City 
Bowen  St.  " 

Brick, 
" 

Wood, 

4 

2 
6 
6 
2 

32 
79 

52 

1 

Hot  air,  . 

Hot  air  and  steam, 
Stoves,  . 

Vault  in  yard  with 
sewer. 

Flush  trough  in  base- 
ment. 

Vault  in  yard  with 
sewer  connecti'ns. 

Vault  in  yard;  no 
sewer  connecti'ns. 

Vault  in  yard  with 
sewer  connecti'ns. 

*  Four;  three  used. 

;  Two  schools,  six  recitation  rooms. 


f  Three;  two  used. 

§  Three,  since  changed  to  four. 
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Ventilation. 

Remarks. 

None,  bad,  

To  be  abandoned. 

None  

.. 

.. 



Steam-heating  apparatus  has  been  removed,  and  supplied 
with  the  Mahony-Smith  system  of  warming  and  ventilat- 
ing, including  the  thorough  ventilat'n  of  closets  and  urinals. 

Orders  transferred  to  new  Church  Street  School. 

Orders  transferred  to  new  Greylock  School. 
Originally  heated  by  furnaces. 

Insufficient  

None;  iu  part  very  bad,  .... 

An  old  building,  since  improved  some. 

None,  

Each  room  has  a  fire-place,  but  not  used. 

Insufficient,  

None,  





Each  room  has  small  foul-air  flue,  but  not  heated,  and  very 

little  movement. 
There  is  a  galvanized  irou  flue  running  through  the  building, 

connected  with  the  several  rooms,  but  not  heated,  and  of 

little  use.   This  building  is  now  under  consideration. 
Since  provided  with  an  approved  system  of  warming  and 

ventilating. 
Since  improved  some. 

Order  transferred  to  Glendale  building,  as  the  appropri- 
ation was  insufficient. 

Frovided  with  the  Fuller  it  Warren  Company's  warming 
and  ventilating  system. 

Rooms  are  good  height  and  well  lighted,  but  visited  in  a 
warm  day,  and  no  order  issued. 

Fair, 

School  not  in  session  when  visited. 

Noue  

Fair,  

- 

Insufficient,  

None,      ...  .... 

Since  greatly  improved  by  an  additional  furnace,  and  en- 
larged foul-air  pipes,  and  water-closets  removed  from 
main  basement  to  annex  and  ventilated. 

Since  provided  with  ventilating  stack,  and  jacketed  stoves. 

Insufficient  

Small  flues  iu  each  room,  but  useless,  . 

Each  room  has  coal  grate  which  is  used  and  works  well  as 
far  as  size  permits;  also  a  foul-air  flue  with  register  uear 
ceiling. 

Flues  connected  with  heated  brick  shaft  2 
by  4  feet. 

Large  flues  iu  each  room  opening  in  attic,  . 

Is  an  improvement,  but  does  not  thoroughly  ventilate. 
Do  not  ventilate,  but  depend  upon  the  windows. 

Flues  in  each  room,  but  useless,  . 

Have  to  depend  upon  the  windows. 

One  small  flue  opening  into  attic, 

No  draught;  have  to  depend  upon  the  windows. 
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Location. 

Name  of  Building. 

Ma- 
terials. 

8  i 
£8 

2j| 
=  I 

Average  No. 
of  pupils  in 
each  room.  I 

Means  of  Heating. 

Sanitary  Appliances. 

Fall  River, 

Brown  School,  . 

Brick, 

6 

37 

Hot  air,  . 



Vault  in  yard  with 

sewer  connecti'ns. 

Broadway  School, 

Wood, 

4 

55 

Flush  trough  in  base- 

ment. 

• 

Brownell  St.  School, 

4 

47 

Hot  air  and  steam, 

Flush  trough  in  base- 

ment. 

• 

Buflinton  St.  " 

2 

63 

Hot  air,  . 

Vault  in  yard  con- 

nected with  sewer. 

Cambridge  St.  " 

4 

22 

"... 

Vault  in  yard  con- 

nected with  sewer. 

Caual  St. 

2 

41 

"... 

Vault  in  yard  con- 

nected with  sewer. 

<< 

Columbia  St.  " 

4 

54 

"... 

Flush  trough  in  base- 

ment. 

Covel  St. 

4 

52 

Hot  air  and  steam, 

Vault  in  yard  con- 

nected with  sewer. 

Danforth  St. 

4 

36 

Hot  air,  . 

Flush  trough  in  base- 

ment. 

Daveuport  " 

Brick, 

15 

50 

Hot  air,  halls  st'm, 

Vault  in  yard,  sewer 

connections. 

Davis  " 

12 

51 

Hot  air,  . 

Vault  in  yard,  sewer 

connections. 

" 

Ferry  Lane  " 

Wood, 

4 

50 

"... 

Vault  in  yard,  sewer 

connections. 

" 

Flint  St.  '• 

2 

64 

Stoves,  . 

Vault  in  yard. 

High  St.  " 

8 

40 

Hot  air,  . 

Vault  in  yard,  sewer 

connections. 

June  St.  11 

2 

64 

Vault  in  yard,  sewer 

connections. 

Lindsey  St.  " 

4 

57 

Flush  trough  in  base- 

ment. 

Linden  St.  " 

f 

4 

36 

Vault  in  yard,  sewer 

connection. 

Maple  St. 

3 

102 

Vault  in  yard,  sewer 

connection. 

Morgan  St.  " 

Brick, 

10 

49 

Hot  air  and  steam, 

Vault  in  yard,  sewer 

connection. 

ii 

Pine  St.  " 

Wood, 

6 

39 

,. 

Flush  trough  in  base- 

ment. 

" 

Pleasant  St. 

4 

71 

Hot  air,  . 

Vault  in  yard,  sewer 

connection. 

Robeson  " 

6 

56 

Vault  in  yard,  sewer 

connection. 

Slade 

Stone, 

11 

49 

Hot  air  and  steam, 

Vault  in  yard,  sewer 

connection. 

Town  Av. 

Wood, 

2 

46 

Stoves,  . 

Vault  in  yard,  sewer 

connection. 

Tucker  St.  " 

2 

00 

Hot  air,  . 

Vault  in  yard. 

Mount  Hope  Av. " 

4 

36 

Steam,  . 

Vault  in  yard,  sewer 

connection. 

New  Bedford,  . 

Cedar  Grove  St.  " 

Brick, 

6 

32 

Steam,  . 

Vault  in  yard,  sewer 

connection. 

Parker  St. 

13 

41 

Hot  air  and  steam, 

Flush     trough  in 

basement. 

William  St. 

Wood, 

4 

30 

Stoves,  . 

Flush     trough  in 

basement. 

Middle  St. 

Brick, 

9 

40 

Steam,  . 

Flush     trough  in 

basement. 

Maxfield  St. 

4 

42 

Smead  system, 

Flush     trough  in 

basement. 

Harrington  " 

8 

39 

Smead  dry  closets. 

St.  Joseph  Parochial 

8 

69 

Steam,  . 

Vault  in  yard,  sewer 

School. 

connection. 
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Ventilation. 


Remarks. 


Large  flues  in  each  room  opening  into  attic 
Flues  in  each  room  opening  into  attic, 


By  windows  only,  .... 
Flue  in  each  room  opening  to  attic, 


Large  flues  in  each  room,  some  of  which 
enter  a  brick  shaft,  but  are  not  well  ar- 
ranged. — 

Flue  in  each  room  open  into  attic,  in  which 
there  is  but  very  little  draught. 


Windows  only. 


Flues  in  each  room  open  to  attic, 


Flues  in  each  room  open  to  attic 

dow  boards. 
Flues  in  each  room  open  to  attic 


and 


Windows  only, 
Flue  in  each  room  open  into  attic, 

Flue  in  each  room  opening  into  attic, 

Windows  only,  .... 
Flues  in  each  room  opening  into  attic, 

Smead  system  

Smead  under-floor  system,  . 

Windows  only  


Do  not  ventilate;  depend  upon  the  windows. 
Draught  light;  depend  upon  the  windows. 


This  is  one  of  the  oldest  buildings  in  the  city.  It  has  no 
means  of  ventilation ;  is  low  between  joints,  and  other- 
wise badly  arranged  for  school  purposes. 

Draught  light. 


No  draught;  have  to  depend  upon  the  windows. 


The  draught  is  variable. 
Depend  upon  the  windows. 


This  building  is  small  and  over-crowded,  and  is  closely 
hemmed  in  by  other  buildings  on  three  sides,  and  in  fact 
is  not,  under  the  present  condition  of  things,  at  all  fit  for 
school  purposes. 

Draught  light. 


No  draught. 


Draught  light. 


Draught  is  light  and  variable;  have  to  depend  upon  the 
windows. 

Draught  is  light;  depend  upon  the  windows. 


No  draught ;  depend  upon  the  windows. 
Light  draught;  depend  upon  the  window*. 


Light  draught;  depend  upon  the  windows. 
Draught  light;  depend  upon  the  windows. 


In  some  rooms  there  was  a  little  draught,  in  others  none  at 
all. 

This  system  is  working  well,  and  is  in  every  way  satis- 
factory. 

The  under-floor  system,  so  called,  while  it  is  doing  very 
good  work,  does  not  do  as  good  and  thorough  work  as  the 
other  system.  The  circulation  of  air  is  not  as  good  In  all 
parts  of  the  room. 
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LOOATIOS. 

N'Alfii  OF  ftllLDCN'r. 

Ma- 
terials. 

■-.  9 

Z  a  § 

|51 

Means  of  Heating. 

.Sanitary  Appliance*. 

New  Bedford,  . 

Fourth  St.  School,  . 

Wood, 

Automatic  flash  ra 

Taunton,  ■ 

Bay  St. 

9 

- 

Jacketed  stove*,  . 

Van  It  in  yard,  aewer 

CohannetSt.  " 

Brick, 

10 

50 

Hot  air,  . 

Flnah     trough  in 
yard. 

Attleborough,  . 

Whittenton  " 

Weir 

High 

Central  M 

m 

Wood, 

■ 
10 

50 

50 
65 

Jacketed  stoves,  . 
Hot  air  and  -team, 

Hot  air,  . 

Vault  in  yard,  aewer 

ci  nnection. 
v  an  It  in  yard,  aewer 

connection. 
Flnah  vault  in  baae- 

Floah     trough  in 

yard. 
Flnah    trough  la 

yard. 
Flush     trough  in 

yard. 

New 

; 

: 

Hot  air  and  steam, 

North  Attlebor- 
ough. 

High 

Floah^trough  in 

*  f )ne  occupied. 
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Concluded. 


Ventilation. 


Windows  onlv, 


Floe*  in  each  room  opening  into  attic, 

Flues  in  each  room  opening  into  attic,  and 
window  board  in  one  r.  om. 


Flue*  in  each  room  opening  into  attic, 


Flue  in  each  room  opening  into  attic. 


Draught  light  and  variable;  in  one  room  there  was  no 
draught  at  all. 

The  veutilation  was  found  when  last  inspected  ?o  be  much 
better  than  at  a  former  trial,  which  was  owing  no  doubt 
to  the  direction  of  the  wind.  The  number  of" cubic  feet 
of  air  passing  was  for  each  room  (average)  13  4-5  cubic 
feet  per  minute  for  each  scholar. 

Draught  light. 


Ventilating  tower  on  roof;  ventilation  fair. 
There  was  no  draught:  ventilation  very  bad. 
Depend  upon  the  windows. 


Flue  in  each  room  extending  down  to  the    This  shaft  is  heated  by  steam;  the  ventilation  was  found 

basement,  where  they  enter  a  brick  venti-       to  be  verv  fair. 

lating  shaft  4  ft.  by  4* ft.  S  in. 
Flues  iu  each  room  opening  into  attic,       .    There  was  no  draught.    The  ventilation  in  the  schoolroom 

and  recitation  rooms  in  second  storv  was  bad. 
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House  finish, 
Roller  shades, 

Curtain  rollers,  . 
Picture  frames, 

( loffins  and  caskets. 

Pickles  and  pre- 
serves, 

Printing, 
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Complied. 
Complied. 

Complied. 

( 'omplied. 

Complied. 
Coni])lied. 

(  'omplied. 

Orders  Given. 

Water  closets  to  be  provided,  . 

None,  

None,  

Certificates  for  children,  . 

( lertificate  for  child, .... 

None,  

None,  

Additional  water  closet,  time  table 
to  be  posted,  

Fly-wheel  and  belt  to  be  guarded, 
time  table  to  be  posted, 

None,  

Elevator  opening  to  be  guarded, 
Time  table  to  be  posted,  . 
Separate  water  closets  and  desig- 
nate,   

Sanitary 
Condition. 

Poor,  . 
Pool*,  . 
(iood,  . 

(iood,  . 
Good,  . 
Fair,  . 
(iood,  . 
Good,  . 

Good,  . 

Good,  . 
Good,- . 
Good,  . 
Good,  . 
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Leather  board  and 
shoe  counters,  . 
Leather  board, 
Staves  and  heads, 

Rattan  ware, 
Shoes,  . 
Heeling  shoes, 
Women's  shoes,  . 
Laundry, 

Rattan    and  reed 
work, 

Stoves  and  fur- 
naces, 
Shoes,  . 
Rattan  \\  are, 
Printing, 

NAME  OF  FACTORY  OR  WORKSHOP. 

Tmunsend  —  Concluded. 
Spaulding  Bros  

Spaulding  Bros.,  .... 
Clarence  Stiekney, 

\\  A  K  EFIELD. 

Wakelicld  Rattan  ( '<)., . 
Thos.  Emerson's  Sons, 

S.  J.  Putney  

L.  B.  Evans'  Son, 

Cox  &  Cheever,  .... 

Wakefield  Reed  Chair  Co.,  . 

Smith  &  Anthony  Stove  Co., 

L.  H.  Day  

New  England  Rattan  ( !o.,  . 
( litizen  &  Banner, 

1890.] 


PUBLIC  DOCr.M H.\T  —  No.  32. 


N    I  04   I    [    I    I    I  I 


I     I     I     I     I     I     I     I     I  I 


312    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


1890.] 


PUBLIC 


DOCUMENT  —  No.  32. 


313 


-T3 

;-  c 
—  — 

'3 

"?.  o  "3  'S  '3 

pX,  B  plH  —  '~ 

Fair,  . 
Fair,  . 
Fair,  . 
Poor,  . 

— 

Good,  . 
Fair,  . 
Fair,  . 
Good,  . 

Fair,  . 

1  1 

i 

»— 1     1       1     1  1 

O 

1     1     1  CM 

1 

i  i  i  i 

CM 

II      1      1  1  1  1  1      1         1  1  1  1      1         1  1  1  1  1 

1  o 

rH 

i 

1  CC    1     1  1 

CO 

1     1     1  O 

1 

LI    1  *0 

CO 

iO 
CM 

O 

CM  iH 

o 

ox 

O  CM  uO  O  O 

iO  O  iO  o 
^  tH  CO  rH 

O 

o  o  »o  co 

CM  IQ  CO 

O 
CO 

M 

Q 

o 

;ock, 

o 
c 

shoo  si 

.  fcb  .  .  . 

shoe  st 

5 

tT  aT  co 

OB 

1 

s  b  * 

( iurriei 
Pasted 

S 
■*-> 

?  5  s 

Pasted 

I  03  00 

w  w  £  Ph 

■gj  g 

—  X  iJ  o  c 

p  o  ed 
-  _j  3 

o 

$  . 
o.S 

w  = 

.  C 

^25 


2  '  " 

3  /JO 

E     —  ~  ^ 


o 


»  S  S  3 

C  ^  -E 
>~~!  3 
-  C  -  ~ 


^3 

r  5 


w 

^  J 


314    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


5 

o 


ill  oj  m 


saiBK 


—  1. 
33  0 

-  — 
—  X 


c  •  • 
"  — 


coo 

u  3  y 


— 

a 

E  B 

c  o 

S 
o 

-  - 

«-  o 

o 


M  O  C  •  -  C 
X  x  ~    -a  C 


gbao 
.c  o  ~  —  . 
q  u  as  _=  i.  * 


9  o  •  %  a 
o  o  ?  a  5 


- 

z 

—  —  — 

/.  -x.  >  r.      '—  r-  '—  ~  T-  —  "  ~ 


Fair,  . 
Fair, 

Fair,  . 

3  -  - 
—  —  — 

5  5 
z  z 

Good,  . 

lH  1 

iH 

C    1  -H 

<M 

1  o 

i 

II          1          III          II  1 

CM  O 
—  iH 

O  »C  CM 
CM 

o  o 

CO  CM 

CM 

CO  O 

co 

0>0tt 

•O  rH 

o 

o 

X 

c  z 


C         r£3  C 


3 
.  - 


it  ^ 

P  c 


to  o 

-  — 


«8 


3  o 
o  0 


< 
-  -  < 

x  H 


o  — 

OB  — 

O  03 


1890. J        PUBLIC  DOCUMENT  — No.  32.  315 


316    REPORT  CHIEF  OF  DISTRICT  POLICE.  Jan. 


i  i  i 


:  :  i  :  i      ^  - 
o 


o  o  o  o 


— 

o 


o  • 
£  c 


-  7- 


*a    •  -=>  —  —  — 


.  O  O  O  O 

«   03  09  09 


C  3 


2  *  booo 
'   '  ^  e  g  »  y 

,3  5£  o  o  o  o 
z  2  >  c-^*-»~  —  §  ■**  *3 

OOi>°OCO£'^oCOO<5o- 
X  U      /      /  -      -  -  -  -  - 


^3  0 


c  o 
jd  g 


o  o 


o  o 


—  ■-  3 
.-  =  = 


t-c        73  73  —  - 

c  c  -     c  c  o  S 

w   w  ^-  w  W   0  '~ 


o  S  9  S 
Cn    O  O  &n  U 


03  03  o3 
2^  (x< 


•91  oj  f-i 


S31FK 


(Mil  I     I     I     I  I     I     ■     I     I     I  « — "         I  I  i-i 

<M 


CO    I  rH  II 


I     I     I  rH    I     I     I       -h  .|| 


OXH       OQCON       00       O  OS  QO  00  (N  ©CO 

O  iOi-iCO<Nr5t>i-HCCrH  ,-. 


I  !S 


...  bo  • 
be  C 

.9  ^"S 

o  u  c 


I  5  o  P.S-2.S 


bo 


1 1 

PQ<5      pqfipQCLj      22  22  _^2-;_2_  12 


00 

© 

,Q  J? 

Z  d 
-  - 


o 

If: 

g  C  « 

J  £  2 
o1^;  p-  od 

•ii  v  b£-<; 


s3 


O 

- 

"  ^  OJ 

p 

•  be  5 

o  2  ^ 

c 

•a 

=  3r 

53  o 


-  CD  79    rfc  u 

*  Us** 

22      ->  r*  do 

§31  feffl 


•  *  5  3 

s  5  ^  ?s    c  w  ^  s  J  £  < 


:  _r 

O  C/3 

-  3 

J-  M 

03  0) 

II 

22  09 
22  O 
22  22 


1890.] 


PUBLIC  DOCUMENT  — No.  32. 


31 


II  I    <M     I      I  I  CO         C  rH     |      I  |      |      |      |  |  |  I    —  I 


II  I     I      I      I  III         iM     I      I      I      I      I      I     I      I      I  I  I  III 

 "  


318    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


a  -  ~ 

c  o  c 


o  o     c  o  c 


o  o 


o  c 
—  rE 


5  £  £ 
g  p  c 
•3  o  = 


X 


H  — 


5  o 

9 1 

o  S 


■  * 

•  c  u 
a  o 


0  i. 

£«2 


o  . 

'3  Q 

c  - 


5  52 

3  5 


—   ~        <la  -U  *- 


X   Cv  — 

is  .2  » 
tg  a  |J 


i        c5  =  ?  "-5  -  *S^S 


03  » 

5  o 


o  o 


a;  o 


-  Ph  ph    u  - 


r.   -  ~  i 


.Z  .-  .=  0  0  0      .-  .2 

S  cj  ci  o  C  O  3 

tu,  ^  pt,  o  O  C 


,H  ,S      C  z      z  z 

cS  c3       CO       O  O 


•9i  <n  n 


I  I 


I      I      I  CO    I      I  I  I 


I  I 


I  I 


^iONOOOO      O  CO 
o  o  CO 

rH  (CM 


^  xi  h£,2  O  fcn  r. 

W>-  £ 
—  £  3  o>      a?  .2 


,J4 

O  x> 


b£  be 


o  e~;e  x~ 

C  — 


Q      E2-  r2 


5       .  .  ■  b^x 
fc£  b£  b£  E 
03  o      c  E  E  rr  53 

1 1  i  1 1 1 1 


a  «e  «a  a 


•  =3  ^ 

=  >  o 


£c  a 

o 


7  =-5  o 
/  ~  —  — 

~  ^  Z~Z  Z-. 


S  e 
p  > 
~  x 

Id 
5  / 


E  U 


'^3  o 


E 

2  3 


1890.]        PUBLIC  DOCUMENT  — Xo.  32.  319 


320 


REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


.  ~ 


-     _  _ 


a  a  saa   a a  a  a  1  a  s 

O  C  OOO  OOOO  c  0 
O     O     OOO    OOOO     O  U 


*  go 


0  — 
.  —  — 

—  V- 

2  2  E 


£  0 
— •  - 


o 0 

CO    _    CO  nj 

-  7  -  r  -  -  ^ 

1  !  Sl'l  f'f 
ep  j  «c  p  -  «  c 
^  w  3  - 

O   in   8!   M   ►>  (8 

c  e  o  o  o 
O     O--  - 


O  C 


o  o 
o  o 


c  > 

«  p 


51 


o  500 


[i|  til  £X4 


^  s  s 
pti 


0OOOO3 
O  3  O  w  a 


—  ~ 

c  c 
c  o 
a 


•91  <n  t-i 


•8a[BK 


I    I        I    I  ^   l    I  I 


I  O 


II        I        III        I    I    I    I    I  I 


-  CO 


d  CO  — 

.9 1  '  5* 


H  H    Pu,    OP^w       Ph       oq  J  PP 


be 


03 


d  3 


08 


o 

o  . 
x 
— 

o  • 
x  .E 


5=  £ 

c3  o 

d  3  o  s 

-    —  w  +- 

?48*  = 


—  /  ^  - 


^*bcg~ 


CD 

in 

o 

s 

3 


i 
a 

o 

O  • 


Ph  b£ 
3 
z  - 
-  ? 


1890.] 


PUBLIC  DOCUMENT 


—  No.  32. 


321 


P-P,  I 

5  S 

o  o 


Pi  I  All 


Oh  I    &  I 

g  2 

o  o 


s  a 

c  o 
OO 


p 

o 
O 


1  s  a 

c  o 


u  u  U 

o  o  o 


O  O    .  O 


P  3 

c  o 
Si  pp 


CD  CP 

O  O 

c  o 

p  B 

CO  CO 

O  O 

PhPh 


p 

o  „ 
P^ 

o 

0j  P 


0  S  § 
pu  5^  co 


cp  CP 
3  C 

o  o 


o 

.  £2 

b3 


.  o 

CO 

s- 
3 
.  O 

,4 


x> 


o  o 

c  0  fl  _ 

g  §  g  O 


o 
o  o 


P  „ 

O  co 

•rP  3 

O  co 


o 


c  o 
,  X?  ,0 

,   O  .O 
CO  CO 

-  u 
p  p 

O  O 

si  si 

o  o 

•  cu  CD 
P  P 
H      O  O 

P  P 
—  —  — - 

5  co  co 
©CO 


co 
P 

o  „ 


T5  13      -C  "C  r3 

C  O  C  O  O  O 
O  O  C  C  O  O 


r^  ^3  rw           ""O  *w  rO  rO 

00  cooo  oooco 

OO  OOOO  coooo 

OO  OOCO  COCCO 


""P  PP  'P  .  - 

OOO  O  C  .5 

OOO  O  C 

OOO  O  OPm 


^  1  1  1  1  1 

1  1 

1      1      1  1 

11' — 'I  1 

1     1  CM 

1 

1 

1  1  1  1  1  1      II      1  1  1  1      1  1  1  1  1      III      1  II 

0  0  >o  0  0  ^ 

CM  35 

T-H 

Ci       CM  I 

t>  «o  0  0  «o 

r-l  O 
1— t 

1  CO  0 

0 

rH 

160 

O  O 
1—1 

t*i  OS  >C  'O  -t"  CM 
r-H  O 

^  —1 

CM 

h  :ij  .0  t> 

QO  ^  O  O  O 
CM  iO 

OS  1 

10 
1— t 

1  .2  - 
_.  ^  co  r*.S 

*  2  u  ■  I5  co  ^ 
O  0  0J  d      3  C 


'  co~-p 
»  p 

Cl,  co 
3 


CO  XI 


2  2  88  » 


be  2 


^  .p- 

U  P2 

«  :0 


P*  o  cp  P  -2  P3 


2.2  .5  3- 

0     C  3  «$  ^ 


2  * 

5-i   ^  G 

73  43      g  £  co 

P  cd  'O  Si 
c^cp  X^O  cp^ 

p     p*-^  s  *e 

CA}^JO 


-  .: 


Ss  1 
lll.il  &%i 


322    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


£  S     £  £  5     6  1 

o  o     o  c  o     o  c 

£  £  £ 
o     o  o 


to 
J- 

•  0 


"§■511  *  "  *§  is  "2  •£  "i  "2 

!H  <H  2  !h  ^  V<  '-H  !H  *-H 

ococ  .ocoooc 

«  «  M  m  w  jo 


Oh    *  ■ 


coo 


be 


o  o 

<D  03 


6 '  O  C.5 


c  c  o  o  o 


o  c  o  o  o 

«  1/  C  <E  O 


o 

I" 


o 

a  £ 
c  o 


o  o  c  ^     c  c  c  o  o  o 


Ok  pui  Oh  <i  On^Pn-PHfVipHjZiSZ! 


o  e 

rr.  O 


T.  — 

PL)  J 


o  o  o  o  o  .2  .Js 

O       _C  _C  _C       _n  r. 


.-  53333333  355 


•91  0}  fi 


iCIIIIIII  I  I     I     I     I     I  ^  II"* 

CM 


I     I     I     I     I     I     I     I  I     I     I     I     I     I     I     I  I 


■  r  C  "M  >C  3J 

CO       -*f  »— I 


I  — '  CC  —  83  iH  -t  iO  tQ  COO 
C<«       CN  t-h       O  »0  tO 


■'S    •    '  «  2.  to.  to 

,50      r-     ■>  V  3  Li  L 


o 

B  C  « 

.   .   -  ,  o>  £  bo 

.See*! 

''££1  v  8| 

£  §3.2  £ 


r>      on  •• 


S  5 


X       _  —  /. 


5  c 
1^  .c 


o 
U 

^  • 
2  . 


o  bC 


S  c 

-J  w 


o 


So 


J  8  It 
aj  £  -g  1 

'  to  £ 


x  to 

O  53 


x 

IS 


£  .E 
-  _= 


1890.]        PUBLIC  DOCUMENT  —  No.  32. 


323 


324    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


to 


Compliances. 

( lomplied. 
Complied. 

( lomplied. 
( 'omplied. 
( Complied 
( lomplied. 
Complied. 
( 'omplied. 

( 'omplied. 
Complied. 
( lomplied. 

( 'omplied. 
( lomplied. 
Complied. 

Complied. 
<  lomplied. 
( 'omplied. 
Complied. 

Orders  Given. 

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  pro- 
vide water  closets, 

Post  notice  of  hours  of  labor,  pro- 
ride  water  closets, 

Post  notice  of  hours  of  labor,  . 

Post  not  ice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

None,  

None,  

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

Post  notice  of  hours  of  labor,  . 

None,  

Post  not  ice  of  boars  of  labor,  . 

Tost  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 

Sanitary 
Condition. 

Good,  . 
Fair,  . 

Fair,  . 

Fair,  . 
Good,  . 
Good,  . 
Fair,  . 
(iood,  . 
Good,  . 
Good,  . 
Good,  . 
(iood,  . 
(iood,  . 
(Jood,  . 

Good,  . 

Good,  . 
(iood,  . 
(iood,  . 
Fair,  . 
Fair,  . 
Fair,  . 
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Goods  Manufactured. 

Weekly  paper, 
Ladies'  wrappers, 

Tailoring, 

Tailoring, 
Surcingles,  . 
Tailoring, 
Hats  and  caps, 
Tailoring, 

Paper  boxes, 

Cloaks, . 

Clothing, 

Ladies1  tailoring, . 

Cloaks, . 

Dressmaking, 

Dressmaking, 
Dressmaking, 

Ladies'  tailoring, . 

Tailoring, 
Tailoring, 
Tailoring, 
Sample  cards, 

NAME  OF  FACTORY  OR  WORKSHOP. 

City  of  Boston  —  Continued. 
Universalist  Publishing  House,  . 
H.  Bright  &  Co.,  .... 

Tobias  &  Balcom, 

F.  Sehwender,  .... 

H.  Leonard  &  Co., 

J.  Cutner  

I.  Weiss  &  Co.,  .... 
L.  Snider  &  Co.,  .... 
Jacob  J.  Baird,  .... 
Springer  Brothers, 

Freeland,  Loomis  &  Co., 

L.  Valentine,  .... 

E.  (i.  Ilorton,  .... 

Mrs.  T.  P.  Bascom, 

A.  M.  &  S.  M.  Ebbett,  . 

I.  D.  Spitz,  

A.  E.  Parsons,  .  . 

E  D  Oltmanns,  .... 

J.  E.  Donovan,  .... 

Scacchctti  &  Co., . 

O.  A.  Frye,  
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Compliances. 

Complied. 
Complied. 
Complied. 
Complied. 
Complied. 
( lomplied. 

Complied. 
Complied. 

Complied. 

Complied. 

(  omplird. 
Complied. 

Orders  Given. 

Post  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 

None,  

None,  

Post  notice  of  hours  of  Labor,  . 
(Juard  belting,  post  notice  of  hours 

of  labor,  

None,  

None,  

None,  

Pos1  notice  of  hours  of  Labor,  . 

None,  

None,  

None,  

Post  notice  of  hours  of  labor,  . 

None,  

None,  * 

Post  notice  of  hours  of  labor,  . 
Post  notice  of  hours  of  labor,  . 

Sanitary 
Condition. 

Fair,  . 
(iood,  . 
(Jood,  . 
(Jood,  . 
Fair,  . 
Good,  . 
(Jood,  . 
(Jood,  . 
Good,  . 
Good,  . 

Good,  . 

(Jood,  . 
(Jood,  . 
(Jood,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 
(iood,  . 
(iood,  . 
Good.  . 
Good,  . 
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Goods  Manufactured. 

Tailoring, 

W  atch  cases, 

Tailoring, 

Printing, 

Printing, 

Bindery, 

Church  organs,  . 
Cordage, 
Rubber  goods, 
Oil  clothing,. 

Carpets, 

Morocco  leather,, . 
Art  publishers, 
Narrow  fabrics,  . 
Silk  trimmings,  . 
Cordage, 

Rubber  clothing,  . 
Rubber  clothing,  . 
Rubber  clothing,  . 
Hate,    .      .  . 
Cordage, 

Rubber  clothing,  . 

NAME  OF  FACTORY  OR  WORKSHOP. 

• 

City  of  Boston —  Continued. 

G.  Brooks  

Margot  Brothers, 

J.  Frederick,  .... 

Smith  A:  Porter,  .... 

M.  J.  Kiley  

Hooper,  Lewis  &  Co.,  . 

Hook  &  Hastings, 

Sewall  &  Day,  .... 

Boston  Belting  Company,  . 

A.  J.  Tower,  .... 

Roxbury  ( 'ai  pet  ( Jompany, . 

Phelps  &  Lombard, 

L.  Prang  &  Co.,  .... 

A  Ziegler  

Fiedler,  Moeldner  &  Co.,  . 
Randall,  Goodale  &  Co., 
Columbia  Rubber  Company, 
( 'able  Rubber  ( 'ompany, 
33tna  Rubber  Mills,  . 
Lampson  &  Co.,  .... 
Standard  Cordage  Company, 
Gossamer  Rubber  Clothing  Co.,  . 

1890  ] 


PUBLIC  DOCUMKXT  — No.  32.  327 


cd  03 

~z  ~  ~  ~z  ~i 

CD  9>  CD  03  23 

CD 

CD 

CD  CD 

CD  CD 

—  -g 

CD  CD 

23 

_  ~_  - 

P  G 
P  G 

o  o 

5"  5"  5"  p  5" 

P  G  G  G  G 

Q  o  o  o  0 

g 
o 
O 

1  ft 

P 

O 

O 

'eVft 

P  G 

o  c 
DO 

ft  ft  1 

s  a 

O  0 

1    ft  ft  1 

g  — 

o  o 

oo 

0 

O 

—  —  — 

0  0  0 

w  a  a 

0 

o 

CD 

a  

o      (h  j-T  iS  u 

•  • 

CD 

.2    '  * 

o  © 
•  -2  6  * 

^  s-T 

laboi 

*b     o  z  z  t 
.  -  -  - 

m        ,5  i: 

c 

"8 

o 

2  ~ 

p  o 

co  _2 

c  c 

•  rG  ^3  • 

53  sd 

o 

S3 
53 

o  c  c 

.  _G  G2  G2 
—  —  ri 

O  O 

o 

X         e+_|  =4-i  =4-1  =4-4 

.  o  c  o  o 

.  o 

=4-1 
.  O 

o  r_l 

Q.  =4-1 

.  o 

=4-1  =4H 

.  o  o  . 

=4H  =4-1 

.  o  o  . 

.  0 

=4H  =4-  =4-1 

.  o  o  o 

CO  CO 

co  co  co  co 

CO 

co 

co"  CO 

CO  CO 

CO  CO 

CO 

to   CO  CO 

5  5 

0  0 

5     3  5  5  5 

.2  .J  c  o  o  o 

,JB    -  ^  ^-  ^  „q 

5 
.  o 

rP 

P 
.  O 

1,-1 

.2 

5  a 

.  o  o  . 

A  rP 

B  B 
.  o  o  . 

►P  rG 

.  O 

a  a  s 

.  o  o  o 

-G  -G  -G 

=4-1  =4-1 

o  o 

P>         «H  =4-1  =4H  =4-1 
p  ^   O   O   O  O 

=4-1 

o 

=4-1 

o 

f>   rO  =+-| 

C  C 

=4-4  =4-1 

o  o 

*H  =4H 

O  O 

=4-1 

c 

o  ©  O 

CD  O 

o  o 

Pvoj  cd  a>  cd  cd 

•  a 

o 

*  ® 

fttfH  33 

•  CD  CD  ' 

o  a 

*  CD  CD  * 

CD  23 

•  CD 
23 

•  CD  CD  CD 
•J  C3  C3 

cc-£ocoo     c     c  ^  i  c     oo        oo        o  oco 

p  p  53  G  q  q  fl  G   r  c   r  q  p  fi   r  q  c   r  .  G  c   r  .  q   -  q  b  B   -  «• 

4->  q  C1  CD  p  CD  CD  CD  CDCDCD  _  CD  CD 
cncoprtcoxcocopxpcoc^Mpccxppcoco  —  pccpccxx^p 
C053^HCCOC^OCC53'^OC>OOJ=)COCOOO^OOCOO 

ft  ft  x    ft  ft  ft  ft  ^  ft  ^  ft  x  ft    ft  ft  ^  ^  ft  ft  *    ft  ^  ft  ft  ft  ^  'A 


.p  .p  .p  o  o  o  o  o  .p  o  o  .p  o  o  o  c  o  .p  .p  .p  .P  o  c  c  c  o  c  c  o 

535353  COC0053CCr3  OOCOOc3535353COCCOOOO 

III  I     I     I     I     I     I     I  CO    I  I     I     I     I     I     I     I     I     I     I     I     I     I     I     I     I  I 

ill  I   i   i   i   i   i   i   I   i  I   I   I   I   i   i   i   i      i   i   i   i   I   i   i  i 


HHifj       «5«NWN^5CCOb.       iQOffl    I  CO       N  |CC(N'00(NOh^O 


bo  o  6 
M      .  "a, 


CD 


5     ■  B  £  2  G  a       rO.Si       S  co 


^3 

?S'«  5    lal|£^  -s  p  •§  ..5.5.5  g.p  ircJ  i  =-^^.5 

i,    CD   CO  CD    CD    13    P  -2         CD   ,  Si  .P         co         ^   5h    P    ^    ~L  C  ^        .5    -/   ffi  - 

'    «  TJ  sJ  S  O  P3  .2  fafiTl  —  G  C"^^~  'A  rp  c  ^  -  -  -  .p  be  ^ 

3  -  s  P3  O  03  <v  o  e8  C  -p-r  M  rtEojd^oseiaSoSja^ca^'Ejas* 

ftftft  y:wr--r-v-1  HftftxHHH^Hft^w^ftxxH 


g  B* 

r                             53  s 

c3p„        O                       p  -                              cd    •   *  g 

ft  ^          ^            ri     o  o  -                     ft  J"  o 

§cJ     ^  .  •  r  .03  .  -23  •  •  •  rs  .  . 


^3  0  bC  H  ^    „o3    .  P  3  53  co    .    .      >  .OJ§wr§ 

^ft5  J  rami's  3  Jg^  lo-si^i®  iloM^^O00* 

O  C3    •  53?jq.o3.  .  "     .     .  ~  •-     .      r  O     .  •"  to  O 

0<<  Sft^H^^^^p;  ^hi^^ftft^^ft^^HftftOM^ 


328    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


—       Z-\—  \\\Z-\\\—  Z-.\\  || 


c  o 
O  O 


—  -  —  - 


- 

b 

, —  — 

-  £ 

05  03 

o  > 

—  p 


p 

£-  C 
-  o  c 


c 

•I 


o  • 
43 


o  _c 

0,  o 


03  03  33  ~ 

«  fi  O  In 
o  o  o  § 


=  P  P  £ 
o  o  o  g 


25  03  03  © 

d  P  P  =  - 

C  C  C  0  S 


x ;  Ol,    x  £ ;  Qh  x  x ;  x  -  -  x  i. 


f  -J  a> 

§  s  § 


s  — 


ccccccccc.-.rccccccoo 

OOOOOOOCOC33JOOOCOOCC 


•91  o)  f  i 


•sapiK 


I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I  I 


I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I  I 


^'C>03>(NNWOWW(N*<OCOOON005 
O      <M  Ohih.  -  —  :t  —  —  9C 


r^ooaoco»o  I  cc  o  o  <m  ^  >o  o  o  o 
-*>  »o  o  (N  CO 


bfi 
C 

■c 

"ad 
H 


1  .  .  -  .  ,     be  -S 

§  ^bib  „    £f>  £c  J  be  P       pS  £.c  £1°  |c  I10  c°  § 


ued. 

6 

.2 
"~ 

C3 

o  ' 

*  6 

O 
1  . 

HO 

5*  o 


S  - 

,•2  .     o  6  .  .  . 

.  r>   03     .  03  j~  •  CO 

£     .  p 


"  03  „  ^  O 
03  ^  E 


5^ 


3  ■ 

0™FOJ2    •    -  CD    •  03  t-    •      ^    .    •  fc*.       5  © 


1890.] 


PUBLIC  DOCUMENT  —  No.  32. 


329 


—  —  i      fti   i  di    ~     ^     —     z_     z_    ft  ft  a-  a,  a-  ft  ft  a  ft  2-  a 

£  £  £  £  •£  £  £  £  £  ££££££££££££ 
00        o        o     o     o     o     o     o  ooocoooocooo 


o  o 


£  22 
P  3 
O  O 


O  O 


c  c 
a  a 


S.8 

o  ^ 
^  o 

03  to 
c3  3 

S3 


u  ° 
o  a 


o  o 
ft  ft 


ftftZ 


S  o 


£ft 


o   „  o   ,0  „ 

Si  U  £2  U  Si 

£  £ £st 

£^  g=+H 

£  o  P  o  £  o 

03  co  a>  00  o  co 

>  c  >  o  >■  o 

O  ^3  O  XI  P  r£3 


p 

o  „ 

.3  c 
>  -O 

C  03 

c 

r*^  co 

1-8 


u      u  u  u  u      u  u  u 

ooccoocooo 

O3cic3cic3o3oeo3o3oj 


CO  ?J 


OQ  CO"  co  co  co  co  x 
^-  ^  ^  -  •_  ^ 
33PPPPPP 

o^ooococo 
0000000c 

CPOCDCDCDCPCPa) 

p  o  _o  _a  #C3  _o  _o 
'-5  "X2 

OOOOOCOO 


o  o 

CO  CO 

£  3 
o  o 
—  si 


o  o 
p  a 


I3cocococococococococo 
cSOOOCOOOCOO 

coftftftftftftftftftft 


73  73 

o  o 
o  c 
CO; 


i-rt    c    ^  .» 

O       ^  i5 

O  ft  ft  ft 


73  ,-7373  ,-737373  .-737373 

O  .p  .p  C  O  .p  C  O  O  .p  C  O  O 

C  e3  cSOOciOOOcSOOO 

Oft  hOO^OOO^OOO 


l    1  |H 


1   1   1  1 


1  l 


l   1   1   1   1   1   1   1   1   1  l 


l   l   l   1      1   1   1   1      1  1 


l   l   1   l   1   1   1   1   1   1  1 


0O  mtDHfNHOOOOOW'O 
1— ICC  CM  HH^WH 


.      .    CO  . 

.  .1  . 

bebop  be 
cere 

o  o  s  C 

C3  ■£  c3 

HHQH 


P  o  c  _S 

o  "3  *5  ^ 
OHHft 


bo 
a 

"B 

o 


be 

•g 

c 
H 


73  73 


a)  «  »  e  2 

r  at  o  .p 

c  3  o  S-S 

S-|  S-|  S 

Ph  P-i  ft 


co 

.   .  p 

■S  8 

e  a) 

•   •  s_  o 

«-f  ^   „    ^   »  c  ^ 

•  co  co  co  co  , 

Q  £  S3  &  S3 3 


— 


co  co 
o3  o3 


£  C  O 


j2  be  be  bio  bJC  g  g.  fe£  be  £  «g 
ftOoSGftftOOOO 


o  ffi 


J4  -2 
,■1-3  c3 

.  73 


It 
Q 


•a 


0) 

o 

bC 

e 


ft 

0) 

-e 

co 

°3 


c 

...If.. 

O  co 

«  S  O 
.    .73  O  C  - 

.    g  5-^  £  c  °8 

§  ftft^^o^ 
h-;  pq  ^    g  g  <ij  ^  ft  <i  H 


-73 

>->  p 


330    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


ccccoocooo  oco 
~  —  sl  jzjzjz  zz  —  — 


cococoiococccoaaa] 


ooooooccoo 

C  =  =  =  ~  =  =       =  = 

OOCCOOOOOC 
^-i^  —  —  ~  —  ~  —  —  — 


o  o 

go  «j 


X     7.  73 

o  o  o 


5  2 

o  o 


bt  S 
s  Q 


—  2  -5  2 
<r  bt  rj=  J 


so  Sf  o 

■5       rt  _5  - 


C  0  ±  o  *j      c  Js  z  o      o  o  o 

CCr;C--C-CO        O  O  O 

~  ~  ^  O  ^  ^  O  ^.  ~  O    c£  C 


•91  oj  H 


I      I      I      I      I      I      I      i      I      I         ^     I  IH 


I  I  I  I  I  I  I  I  I  I  III 


o  >o 

CO 


fh  CO 


c  c 
o  o 


en         fc£  GO 

2  55 

-CO  w  *C  0J 
7.    5  ~   -  0 

5 

a  p  «  * 

y  >  j> 

h  .  a  P  . 

o 


j»  o 
HH  bjQ 

a  . 


53  2 
bxO 


— 

a 

o 


8*1 


3*5  -3 


CO 

.  c 

O 


O 

O 
b£ 


4  = 


1890.]        PUBLIC  DOCUMENT  —  Xo.  32.  331 


I      I  CM  I    r->         <M  III  II  II  i-H  II  III 


Jl  J  J-  ,  J  J  1-1:-  ■  -I  J- 


332    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


•91  oj  fi 


—  — 

o>  03 


-  - 

C  O 


c  o 


-  d  -  - 
B  a  EE 

O  O  CO 


E-a  b 
z-— — 

•-  jS 

Tt    ?■  Z 


c  ~ 

cS 

oo  © 

00  O 

M  P 


GO 


=  § 

>  -  V.  "7  = 
o  « 

-  § 


93  : 
0  i 


50 


3  o 

S>  Si 

n  - 


o  o 

CO  oo 

t-  h 

P  ~ 

Z  0 

-a  _= 


o  o 
d  d 


!3C    fa « a  fa 


*S     o  .d    .d  o  o 

3       C  gj       -  P  0 

fa     Ufa     fa  CJ  O 


—  —  •■  - 

o  c  .d  .d 

C  C  -  s3 


I     I  CM 


I     I  CM  <M 


^        I     I     I  I 


CO       O  O  30  ~* 

IQ  CM  CO 


I  ©  iH  rH 

o 

CM 


OS       ^"O  CNO 
(OH  i-i  30 

CO 


*o     o  o  o  — i 

CO 


O  03 

,d  y. 

co  o 
(*  Si 

|s 

3  - 


nd 
o 

3  2  o 


P3  -      -  X  ^ 


l,  o  S.  a 
S  >>  d 
o  is  1  o* 

£  X  -  X 


81 


9  e 

OS  Si 
fa  bC 


c 

.  x 
z 

PP 

r  o 

O  2* 

O 


5  E  '  3 

o  o  o 


-  -  - 

CO  z 

Si  Si  .Si 

c3  sS  cS 


H  H 
P  P 

a  a 


o  c 
a  a  < 


o 

a  _y 


b  »  ;  »  S 
C-L.  ?  '-  ?. 


—  —  ~  ~  -r 

c  c  c  c  c 
■  c  o  o  o  o 

c  ~  ~  5  a 


i  i  i 


CO  >o  OS  CO  CO 
CM  CM  to  uO  CM 


GO    CO  00 

o  ©  z> 
coo. 

X  J= 

CO    00   CO  - 


CO  00  'X  ^  2 
—  —  —    CL  — 

O    O    C  3 

c  o  c  -  r: 
DQPQCQcoH 


fa 

a  0 

h  fcC 

33  C 

^  *d 
p  a 
^> 

a  b 

3jp 


o 

Hi 


-3  fa 


.  —  X 

O  .  •  03 


E  /  C  3 


-  > 
-_ 

co  a 

03        d  ^ 

rdj  X  — 

12     oo  c^— < 
C     o  S  ■  03 
pq  0'/i^< 


1890.]        PUBLIC  DOCUMENT  —  No.  32.  333 


03 

ed. 

T3 

0 

n3 

9 

t3  T3 

a  a>  a> 

T3 

Compl  i 

Com  pi  i 

S  5 

o  o 

Compli 

Compli 

Compli 
( lompli 

( lompli 
Compli 
( lompli 

Compli 

iu  *d  "3 

Ml 

III 

S  S3 

0  WW 

1  IPs 

a  *s  s?  ..  , 
1^.9  §§ 


t-  F-l 

c  c 
42 

-  - 


co  co  n 


3  d 

o  o 


3 

o 
.  43 


H  0 

5 


^•p  o  *«  ^ 

C  ?2       o  o 

,  o^-r-^  o  o 
2  £  o  „ 

COO 


0  3 

o  o 


c  o 
3  p 


3  c 13 


PL,  ^  pu,  0m  ^ 


O  o 


o  §  ©  I  § 


P  5)  O 

2?  o  o 


o  c 
c  3 


c  c 


.03  03 
C  — 

o  o 


O 

°  03' 


Good,  . 

Fair,  . 
Fair,  . 

Good,  . 
Good,  . 
Fair,  . 
Good,  . 
Good,  . 

Good,  . 
Good,  . 
Good,  . 
Good,  . 

Good,  . 
Good,  . 

Good,  . 
Good,  . 
Fair,  . 
Good,  . 

Good,  . 
Good,  . 

Fair,  . 

o 

00  rH 

i  i  i  i  i 

i  i  i  i 

i  i 

1     1  CO  1 

I  1 

i 

to 

1  1 

cm  1   1   1  1 

1    1  rH   I  - 

i  i 

l   I   I  I 

l  l 

i 

»o 

O  30 

iO  CM  ^  CO  »0 

O  tQ  o 

riCO  CM 

CO  to 

CM  i-H 

CM  >0  O  CM 
CM  CM  — l 

CO  rH 

i 

o 

to 

CM 

o  n- 

to  so 

OW'f  NO 

i— 1  i-H  ~H  CM  rH 

CO  iH 

GO  CM  "O  «0 
»0       CO  CM 

CO  o 

CM  CO 

CO  o  o  >■-< 

COOOC5 

CM  CO 

CO 

■ 

-  E 

33  13 

pq  22 


to 
03 
.  O 
43 

_  03 
CO  _ 


CO  CO    CO  CO 

33  03  *-  03  +•> 

O  co  O  O  C 

_C  C  Xi  O 

x  22  pq  x  PP 


c  .3  o  -3 

0  xj  43  43 


43  O 


CO  CO 
03  03 
O  O 
43  43 

co  x 

no*  -o* 
c  d 

03  83 

CO    X    X  CO 


■a 

3! 

O 


o  o 
o  o 
22  2: 


o  g  o 

O  43  O 

P2c/}pq 


03  X  J; 

2-2- 


ta  6 

go 
cog 

8* 

Si 

&  43 

c  * 

a 


o  „ 

tjpq 

o  . 


HO 

o 


c 


s  pq 


o  c  be 

C  S  a  ^ 

'C  w3  33 

1-5 


d 

o 

C  x 
O  03 


03  o3 

oj  .2 


o  r 
O  o 

-2  d 

40 


>5— 


o 
O 

*  bo 
d 
"2 

•  d 

o 

.  s 

33  3 

s  - 

15 

,  43 

II 


334    REPORT  CHIEF  OF  DISTRICT  POLICE.  [Jan. 


■ 

8 
= 
a 

~£- 

§ 

o 
O 

Complied. 
( '(implied. 
Complied. 

Complied. 
( '(implied. 

Orders  Olven. 

Post  notice  of  hours  of  labor,  . 
Guard  shafting,  .... 
Post  notice  of  hours  of  labor,  . 

None,       .      .      .      ,     •  ,  % 

None,  

None,  

None,  

None,  

None,       .       .  . 

Post  notice  of  hours  of  labor,  . 

None,  

None,  

None,  

Post  notice  of  hours  ol  labor,  . 

None,  

None,  

None,  

None,  

Snnltary 
Condition. 

(iood,  . 
(iood,  . 
(iood,  . 

Fair,  . 
Fair,  . 
Fair,  . 
Fair,  . 
Fair,  . 

Fair,  . 

(iood,  . 

Fair,  . 

Fair,  . 
Fair,  . 
(iood,  . 
(iood,  . 
(iood,  . 
Good,  . 
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Goods  Manufactured. 

Shoes,  . 
Shirts,  . 

Boots  and  shoes,  . 

Shoddy, 
Cassimeres,  . 
Flannels, 
Worsteds, 
Fleece  linings, 
Rubber  boots  and 

shoes, 
Straw  goods, 
Straw  goods, 
Felt,  . 

Paper,  . 
Paper,  . 

Wool  substitutes, . 

Press  paper, 
Shoddy, 

Knit  underwear,  . 
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Natick  —  Concluded. 

C.  H.  Felch  

(ieo.  11.  .Johnson, 

C.  E.  Johnson,     .       .  . 

Franklin. 
Ray  Woolen  Co , 
Ray's  Cassimere  Mills, 
Chas.  J.  McKenzie, 
Sa  icon  Worsted  ( !o., 
Franklin  Knitting  ( !o., 
Boston  Rubber  ( '<>., 

Eriekson,  Stewart  &  Thayer, 
Snow,  Bassett  &  Co.,  . 
Waite's  Felting  Mill,  . 

Wellesley. 
A.  C.  Wiswell  &  Son,  . 

Thos.  Rice  Paper  ( '<>., . 

R.T.Sullivan,  . 

C.  F.  Crehore  &  Son,  . 

W.  s.  &  v.  ( lordingley, 

Dudley  Mills,  .... 
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Compliances. 

- 

Complied. 
Complied. 

Complied. 
Complied. 
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00 
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■a 
O 

None,  

Cuard  drivino:  bolt  and  engine, 
Post  notice  of  hours  of  labor,  sani- 
tary provisions,  .... 
None,       .      .  ... 

None,  

None,  

Certificates  for  minors,  post  notice 
of  hours  of  labor,  .... 

Post  notice  of  hours  of  labor,  . 

None,  

None,  

None,  

None,  

Sanitary 
( londltlon. 

Good,  . 

Good,  . 
Fair,  . 

Good,  . 
(Jood,  . 
(Jood,  . 
Fair,  . 
(Iood,  . 

(Jood,  . 
(iood,  . 
Fair,  . 

(iood,  . 
(Jood,  . 
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Goods  Manufactured. 

Shoddy, 

Cassimeres,  . 
Paper  boxes, 

A  w  is  and  needles, 
Hoots  and  shoes,  . 
Boots  and  shoes,  . 
Paper,  . 

Boots  and  shoes,  . 

Straw   and  felt 

goods, 
Boots  and  shoes,  . 
Paper  boxes, 

Satinets, 
Satinets, 

NAME  OF  FACTOUY  OK  WORKSHOP. 

M  ENDOW. 

Whiting  Shoddy  Mills, 

Medway. 
Sanford  Woollen  Co.,  . 
Spencer  and  Co.,  .  . 

N.  E.  Awl  and  Needle  Co.,. 
Leander  S.  Daniels, 

A.  M.  Smith  

Hubley  Paper  ( !o  

Medway  Boot  and  Shoe  Co., 

Ilirsh  &  Park,  .... 

J.  W.  Thompson,. 

S.  G.  Clark  

Bellinguam. 
Ray's  Woollen  ( !o., 
Taft,  Mc  kean  &  ( '<>.,  . 
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Complied. 

Orders  Given. 

None,  

None,  

None,  

None,  

None,  

None,  

None,  

None,  

None,  

None,  

None,  

None,  

To  designate  water  closets, 

Sanitary 
Condition. 

Good,  . 
Good,  . 
Good,  . 

Fair,  . 

Fair,  . 
Fair,  . 
Good,  . 
Fair,  . 
Fair,  . 
Fair,  . 
Fair,  . 

Fair,  . 
Fair,  . 

Fair,  . 
Fair,  . 
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Goods  Manufactured. 

Planing  &  mould- 
ing machines,  . 
Rubber  goods, 
Horse-shoe  nails,  . 

Wrought  iron  and 
steel  castings,  . 

Doors,  window- 
frames,  mould- 
ings, etc.,  . 

Refrigerators, 

Chocolate,    .  • 

Office  furniture,  . 

Refrigerators, 

Rook  paper, . 

Morocco, 

Leather  jackets  & 
wigwam  slip'ers, 

Chamber  furniture, 

House;  finishings, 
mouldings,  etc., 

Rubber  goods, 
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City  of  Boston  —  Continued. 
Soloman  A.  Woods  Machine  Co  , 

A  Hale  &  Co.  Rubber  Mfg., 

Putnam  Nail  Co., 

The  Metis  Wrought  Iron  Casting 

A.  T.  Stearns  Lumber  Co.,  . 

Darius  Eddy  &  Son,  . 

Walter  Baker  &  Co.,  . 

M.  W.  Cain  &  Co., 

Henry  B.  Simpson, 

Eagle  Paper  Mill, 

McKendry  &  Bird, 

C.  M.  Holmes,  .... 

Dorchester  Manufacturing  Co  ,  . 
McNeil  Brothers, 

Davidson  Rubber  Co., . 
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Compliances. 

Complied. 
Complied. 

( lomplied. 

Complied. 
Complied. 

Complied. 

Orders  Given. 

Elevator  guards  kept  closed,  . 

Time  notice,  sanitary, 

Time  notice,  

None,  

Safety  device  on  elevator, 

None,  

Sanitary,  communication  between 
rooms  and  engineer's  room, . 

Sanitary,  

Time  notice,  schooling  certificates, 
sanitary,  

None,  

None,  

Time  notice,  

None,  

Belting  guarded,  .... 

None,  

None,  

Time  notice,  schooling  certificate,  . 

Sanitary 
Condition. 

Fair,  . 

Fair,  . 
Fair,  . 
Fair,  . 
Fair,  . 
Fair,  . 

Poor.  . 

Poor,  . 
Poor,  . 

Fair,  . 
Fair,  . 
Fair,  . 
•  Fair,  . 
Fair,  . 
Poor,  . 

Fair,  . 
Good,  . 

Number  Employed. 

•91  <n  f-I 

1        lllll        1       r+rH        llllll  ICO 

•f-I  japun 

1        lllll        1        II        llllll  II 

lO       «*0    1  H(N       CO       »C               |  (NO    1  »H  CIO 
CM             -tfi            C5       CO             CM                  O                       i-l  »0 

•saiBK 

O       HHO^CC      CM      O  CO      NOliO'Or-'*         1  O 
Tft^i-H«0                CM  rt<           tHCOCM-^CM  "ti 

Goods  Manufactured. 

Boots  and  shoes,  . 
Boots,  shoes  and 

slippers,  . 
Stitching, 
Sole  cutting, 
Shoe  findings, 
Boots  and  shoes,  . 
Stitching  boots  and 

shoes, 

Boots  and  shoes,  . 
Boots  and  shoes,  . 

Printing, 
Shoemakers, 
Boots  and  shoes,  . 
Boots  and  shoes,  . 
Boots  and  shoes,  . 
Boots  and  shoes,  . 
Stitching  boots  and 

shoes, 
Boots  and  shoes,  . 

NAME  OF  FACTORY  OR  WORKSHOP. 

City  of  Lynn  —  Concluded. 
Patrick  P.  Sherry, 
Brown,  Dickinson  &  Co., 

Balcomb  &  Nutter, 

W.  S.  Dickson,  .... 

Russell  &  Co  

.John  Macnair  

Amos  Fawcett,  .... 

George  Smith,  .... 
Murphy  Brothers, 

Shoe  Contracting  Co.,  . 

J.  J.  Hennesy  &  ( !o.,  . 

P.  A.  Newhall,  . 

D.  J.  Crawley,  .... 

H.  G.  Connor,  .... 

Mary  E.  Lawthrope,  . 

J.  W.  Ingalls  &  Sons, . 
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Compliances. 

Complied. 

( lomplied. 
Complied. 

Complied. 
( lomplied. 

( 'omplied. 

Orders  Oiven. 

None,  

Sanitary,  shafting,  communication 
to  engine  room,  .... 

Time    tables   to  post,  additional 

sanitary,  

Shafting  to  guard,  .... 

Time  tables  to  post, .... 
Sewing  machine  shafting  to  guard. 

Time  tables  to  post, .... 

Sanitary 
Condition. 

Good,  . 

(Jood,  . 

(iood,  . 
Bad,  . 

(iood,  . 
(iood,  . 

Good,  . 
(iood,  . 
Good,  . 
Fair,  . 

Fair,  . 
Fair,  . 

Good,  . 
(iood,  . 

(iood,  . 
(iood,  . 
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Goods  Manufactured. 

Woollens, 

Hoots  and  shoes,  . 

Stoves  and  ranges, 
Laundry, 

( Jovering  wire, 
Iron, 

Tack  s,  rivets,  smal  1 

nails,. 
Straw  goods, 
Cottons,       .    .  . 
Cottons, 

Copper  and  zinc 

nails, 
Ropes,  cordage,  . 

Seam  stays,  . 
Congress  boots,  . 
Shoes,  . 
Shoes,  . 

NAME  OF  FACTORY  OR  WORKSHOP. 

Plymouth. 
Plymouth  Woollen  ( !o., 
Francis  T.  Emory, 

Plymouth  Foundry  Co., 
Plymouth  Steam  Laundry,  . 

Bradford  &  Morton, 

Robinson  Iron  Co., 

Plymouth  Mills,  .... 

Plymouth  Straw  Works, 

Russell  Mills  

Hayden  Mills,  .... 

E.  1*  Leeds, ..... 

Pl\  mouth  ( lordage  Co., 

North  Scituate. 
S.  (WW.  Lee  

F.  W.  Varney,  .... 

G.  W.  Litchfield,  . 
T.  C.  Bailey  &  Co., 
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Compli 
Compli 
Compli 
Compli 
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water  closets,  guard  belt, 
water  closets,  time  notice, 

;e,  

,  and  time  notice, 

;e,    .  . 

:  and  band  saw, 

Guard  bell 
None, 
None, 
None, 

None, 
None, 
None, 
None, 
None, 

Designate 
Designate 
Time  notic 
Guard  bell 

None, 

None, 

Time  notic 

Time  noti< 

Guard  bell 

Certificate; 

None, 

None, 

None, 

None, 

Good,  . 
Good,  . 
Good,  . 
Good,  . 

Good,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 

Fair,  . 
Fair,  . 
Fair,  . 
Good,  . 

Good,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 
Good,  . 
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Shingles, 
Grist  and  saw  mi 
Paper  boxes, 
Machine  twist, 
Cigar  and  butl 

boxes, 
Shingles, 
Sn \v  htiH  orist  mi 

k J CL  > V    1 1 1 1 V  4           lot  llll 

Light  hardware, 
1 V  rd  ware  andtoc 

Woollen  goods, 
.Manilla  paper, 
Woollen  goods, 
Manilla  paper, 

Real    pen  ■  wo 

books, 
Flour  and  feed, 
Shoddy, 
Woollen  goods, 
Clocks,  . 
Tacks,  . 
Clothing, 
Silver  plating, 
Paper  boxes, 
Flannels, 

E.  C.  Richmond,  .... 
Frost  &  Bartlett,  .... 
Shelburne  Falls  Paper  Box  Co.,  . 
Mayhew  Silk  Co., 

D.  Rush  &  Sons,  .... 

E.  C.  Richmond,  .... 
Frost  &  Bartlett,  .... 
Goodell  Bros.,  .... 
II.  II.  Mayhew  &  Co.,  . 

Stockbridge. 
Glendale  Mills,  .... 
( Jalendar's  Paper  Mill, 
Glendale  Mills,  . 
Calendar's  Paper  Mill, 

City  of  Pittsfield. 
Real  Pen  Work  Publishing  Co.,  . 

Shaker  Mill,  .... 
Tillotson  &  Power,  Shoddy  Mill, 
Tillotson  &  Power, 
Russell  &  Jones  ("lock  Co  , . 
Pittsiield  Tack  Co , 
Berkshire  Overall  Co., 
Morse  Bros.,  .... 
Sisson  &  Robinson, 
Peck's  Upper  Mill, 
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REPORT  OF  THE  DETECTIVE  DEPARTMENT. 


It  has  been  a  comparatively  uneventful  year,  as  respects 
public  disorder  arising  from  strikes  and  similar  causes,  but 
it  has  been  no  less  a  period  of  constant  activity  in  the  two 
departments  which  constitute  the  District  Police. 

In  the  detective  department  arduous  and  valuable  services 
have  been  rendered  by  faithful  and  experienced  officers,  some 
of  whom  have  been  engaged  in  such  work  for  many  years. 
The  qualities  of  sleepless  vigilance,  discretion,  energy, 
knowledge  of  men  and  of  affairs,  and  strict  integrity,  are  in- 
dispensable to  those  who  would  succeed  in  the  detection  and 
punishment  of  crime. 

It  gives  me  pleasure  to  report  that  the  officers  detailed  for 
these  duties  have  given  satisfaction,  and  are  justly  entitled 
to  the  confidence  which  has  so  long  been  extended  to  them. 
Under  the  recent  provisions  of  law,  creating  the  two  depart- 
ments of  the  District  Police,  each  has  every  inducement  to 
concentrate  his  attention  and  efforts,  and  to  distinguish  him- 
self by  trained  and  effective  service. 

The  best  tribute  that  can  be  paid  tojhe  prudence  and  good 
sense  of  an  officer  is  the  testimony  of  those  with  whom  he 
is  brought  into  official  contact  in  the  administration  of  the 
laws.  If  his  zeal  outruns  his  discretion,  if  he  is  negligent 
in  securing  evidence  and  blundering  in  the  preparing  of  his 
cases,  none  will  be  so  quick  to  detect  his  faults  as  the  keen, 
experienced,  able  district  attorneys,  who  must,  to  some 
extent,  rely  upon  him  in  the  several  ways  indicated;  and 
those  honorable  officials  have  generously  recognized  the 
faithful  and  intelligent  work  of  our  officers. 

I  have  had  occasion  heretofore  to  state  that  an  excellent 
quality  in  an  officer  is  the  ability  to  do  his  work  quietly,  and 
to  avoid  unnecessary  friction  with  others  having  like  results 
in  view.  Experience  soon  teaches  the  wisdom  of  such  a 
course,  and  a  few  mortifying  failures  will  deepen  the  impres- 
sion it  makes. 
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It  gives  me  pleasure  to  submit  the  following  copies  of 
letters  received  from  the  district  attorneys :  — 

Lynn,  Mass.,  Oct.  8,  1889. 
Rufus  R.  Wade,  Esq.,  Chief  Massachusetts  District  Police. 

Dear  Sir  :  —  In  reply  to  your  favor  desiring  my  opinion  as  to 
the  efficiency  of  the  officers  of  the  District  Police  assigned  to  this 
district  during  my  administration,  I  desire  to  say  that  I  have  had 
occasion  to  test  in  the  most  thorough  manner  the  efficiency  and 
skill  of  the  two  officers  assigned  to  this  district.  Both  of  them  are 
men  of  honesty  and  are  incorruptible  ;  and  the  abilities  that  they 
have  displayed  in  the  performance  of  their  duties  and  in  investi- 
gating important  cases  show  them  to  be  well  fitted  for  the  positions 
they  hold.  I  do  not  think  it  would  be  possible  to  find  two  men  to 
fill  the  positions  that  these  officers  fill.  As  you  well  know,  I  refer 
to  Moulton  Batchelder  of  Lawrence  and  Joseph  E.  Shaw  of  Lynn. 
Very  truly  yours, 

Henry  F.  Hurlburt, 

District  Attorney. 

Boston,  Nov.  9,  1889. 

Rcfus  R.  Wade,  Esq.,  Chief  of  District  Police. 

Dear  Sir  :  —  It  gives  me  great  pleasure  to  express  to  you  my 
appreciation  of  the  officers  in  your  department  with  whom  I  have 
been  officially  associated  during  the  past  ten  years.  They  have 
been  an  able,  experienced  and  efficient  body  of  men,  on  whom  I 
could  always  depend.  I  have  relied  upon  them  not  so  much  to 
secure  evidence  for  the*  purpose  of  convicting  criminals,  as  to 
investigate  cases  and  ascertain  the  real  facts.  Their  services  in  this 
respect  have  been  invaluable.  Absolutely  honest,  faithful,  and 
indefatigable  in  their  labors,  they  have  been  of  great  assistance  to 
the  just  administration  of  criminal  law.  I  only  speak  of  them  as 
I  have  been  brought  in  contact  with  them.  Doubtless  in  other 
fields  of  labor  their  services  have  been  equally  valuable.  I  am 
certain  they  are  entitled  to  the  confidence,  gratitude  and  support 
of  the  Commonwealth. 

Yours  very  truly, 

W.  B.  Steven-, 
District  Attorney  for  the  Northern  District. 

Wobcester,  Mass.,  Sept.  27,  1889. 
Mr.  Rufus  R.  Wade,  Chief  Massachusetts  District  Police. 

Yours  of  26th  just  at  hand,  in  which  you  ask  my  opinion  of  the 
efficiency  of  the  officers  of  District  Police  assigned  to  my  district 
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during  my  administration.  Mr.  Hayter  and  Mr.  Emory  have  been 
the  only  officers  with  whom  I  have  been  in  communication,  of 
those  assigned  to  this  district.  They  are  the  only  ones  assigned 
for  criminal  business.  Mr.  Hayter  has  been  here  during  the  past 
three  years,  and  I  have  found  him  an  exceedingly  efficient  officer. 
I  could  not  ask  for  a  better  officer.  He  is  gentlemanly,  courteous, 
and  one  in  whom  I  put  the  most  absolute  reliance  ;  absolutely 
incorruptible,  sagacious,  untiring  ;  shrewd  in  a  proper  sense,  at 
the  same  time  entirely  fair  to  defendants  ;  as  a  witness,  clear, 
straightforward,  carrying  conviction.  Juries  never  question  the 
truth  of  anything  he  testifies  to.  Mr.  Emory  has  been  in  this 
district  only  a  few  months.  From  my  somewhat  meagre  knowl- 
edge of  him,  I  cannot  speak  with  that  fulness  that  I  have  as  to 
Mr.  Hayter ;  but,  from  what  I  have  seen  of  him,  he  impresses  me 
as  one  exceedingly  desirous  of  doing  the  best  in  his  power,  and 
when  in  doubt  often  consults  me.  I  have  no  reason  to  doubt  or 
question  his  efficiency. 

Respectfully  yours, 

F.  A.  Gaskill, 

District  Attorney. 

New  Bedford,  Mass.,  Oct.,  31,  1889.. 
Rufus  R.  Wade,  Chief  of  District  Police. 

Dear  Sir  :  —  In  reply  to  your  favor  of  October  29,  asking  my 
opinion  as  to  the  efficiency  of  the  officers  of  the  District  Police  as- 
signed to  my  district,  I  have  to  say  as  follows  :  practically  but 
one  officer,  Mr.  George  F.  Seaver,  has  been  at  my  disposal  in 
criminal  business  for  a  number  of  years.  He  is  a  faithful  and 
efficient  officer,  whose  services  have  always  been  ready,  and  who 
has  very  much  assisted  me  in  the  administration  of  the  duties  of 
my  office.  Mr.  Dexter,  the  other  officer  assigned  to  this  district, 
was  also  a  very  good  officer  indeed,  and  I  much  regret  that  it  has 
been  found  necessary  to  assign  him  to  inspection  work.  I  think 
the  system  of  District  Police  is  a  good  one,  particularly  in  districts 
like  mine,  where  there  are  many  towns  without  an  organized  sys 
tern  of  police  ;  and  that  there  should  be  at  least  two  officers  who 
are  ready  to  give  their  attention  to  criminal  work. 

Yours  respectfully. 

Hose  a  M.  Kxowlton. 

Boston,  Nov.  9,  1889. 
Rufus  R.  Wade,  Esq.,  Chief  of  the  District  Police. 

My  Dear  Sir  :  —  During  my  term  of  service  as  district  attorney 
for  the  South-eastern  District,  I  was  constantly  brought  in  contact 
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with  the  officers  of  the  State  force,  and  had  occasion  to  employ  them 
in  many  important  cases.  I  always  found  them  prompt,  efficient, 
and  thorough  in  their  work,  and  I  am  strongly  of  the  opinion  that 
the  Commonwealth  cannot  afford  to  dispense  with  the  sen-ices  of 
such  a  force. 

Very  truly  yours, 

Asa  French. 

I  am  happy  to  concur  in  the  foregoing  ;  and,  while  I  was  district 
attorney,  I  received  great  help  from  the  force. 

E.  C.  Bumpus. 
Bridgewater,  Sept.  30,  1889. 

Rcfus  R.  Wade,  Chief  of  District  Police. 

My  Dear  Sir  :  —  In  answer  to  your  inquiry,  I  reply  that  during 
my  term  of  office  as  district  attorney  for  the  South-eastern  Dis- 
trict I  always  found  every  District  Police  officer  I  had  occasion  to 
use  ready,  willing  and  efficient ;  their  cases  well  worked  up,  and 
prepared  for  trial. 

Yours  truly, 

Hose  a  Kingman. 

Northampton,  Mass. 
Rufus  R.  Wade,  Esq.,  Chief  of  District  Police,  Boston,  Mass. 

Dear  Sir  :  —  I  have  found  the  officers  of  the  District  Police 
force,  assigned  to  my  district  during  the  twelve  years  I  have  been 
district  attorney,  very  capable  and  useful.  It  would  be  impossible 
to  properly  enforce  the  criminal  law  without  these  officers,  or 
others  occupying  the  same  position  as  they  do,  with  reference  to 
to  the  investigation  and  detection  of  crime. 

Yours  truly, 

D.  W.  Bond. 

Pittsfield,  Mass.,  Nov.  23,  1889. 

Rufus  R.  Wade,  Esq. 

My  Dear  Sir  :  —  In  reply  to  yours  asking  my  opinion  as  to  the 
efficiency  of  the  officers  of  the  District  Police,  would  say  that  I 
have  no  knowledge  of  the  efficiency  of  any  except  M.  H.  Pease  of 
Lee.  Of  Mr.  Pease  I  do  not  hesitate  to  speak  in  the  highest 
terms.  He  is  active,  reliable  and  efficient,  and  always  ready  and 
willing  to  discharge  any  service  required  of  him  in  the  line  of  his 
duty. 

Yours  truly, 

Chas.  E.  Hibbard. 
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Officer  M.  H.  Pease  is  assigned  to  the  Western  District. 

Special  Duties. 
Officers  of  the  force  have  been  called  upon  for  special  duty 
at  Taunton,  South  Framingham,  Lake  "Walden,  Plymouth, 
Highland  Lake,  Worcester,  Sandwich,  Marshfield,  Bland- 
ford,  Lancaster,  Bridgewater.  Sterling.  Cummington.  Sau- 
gus,  Weymouth,  Greenfield,  Bolton  and  Lynn. 

Violation  of  the  Fish  Laws. 
Acting  under  the  direction  of  your  predecessor,  the  officers 
of  the  force  were  instructed  to  take  the  most  active  measures 
to  prevent  illegal  fishing  in  the  waters  of  Buzzard's  Bay.  As 
the  result  of  their  efforts  the  following-named  vessels  were 
seized:  44  A.  T.  Serrell,  "  "  Seconnett,  "  and  44  Church." 
The  officers  and  crew  of  the  above-named  vessels,  to  the 
number  of  forty-three,  were  arrested  while  in  the  act  of 
violating  the  law,  and  were  brought  before  Trial  Justice  S. 
K.  Hopkins,  Esq.,  of  Barnstable,  and  fined  $100  and  costs 
each.  An  appeal  was  taken,  and  the  cases  carried  to  the 
higher  courts. 

Arrests. 

Arrests  have  been  made  to  the  number  of  578. 
Among  the  most  important  cases  investigated  are  the  fol- 
lowing :  — 

Joseph  Millbcry.  Breaking  and  entering.  Sentenced  to  the 
Massachusetts  Reformatory. 

Jas.  "Welch.    Burglar.    Six  years  State  Prison. 

George  Hall,  alias  Sylvester.  Breaking  and  entering.  Two 
years  House  of  Correction. 

Patrick  Reardon.    Notorious  thief.  Reformatory. 

John  Cartlidge.    Horse  thief.    Three  years  State  Prison. 

Harry  L.  Austix.    Burglar.  Reformatory. 

Robert  Laycock.  Incest.  Found  guilty :  sentenced  to  four 
years  in  the  State  Prison. 

D.  M.  Gilmore.  Two  cases  breaking  and  entering.  Sentenced 
to  Massachusetts  Reformatory. 

Geo.  "W.  Goodrich.  Breaking  and  entering.  Sentenced  to 
Massachusetts  Reformatory. 

Albert  J.  Pettixgill.  Breaking  and  entering.  Sentenced  to 
Massachusetts  Reformatory. 
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Thomas  Maynor.  Manslaughter.  Sentenced  to  House  of  Cor- 
rection. 

Wm.  H.  McInttre.  Forgery.  Sentenced  to  Massachusetts 
Reformatory. 

Orin  F.  Beal.    "  White  Cap  "  letter.   Indicted  ;  awaiting  trial. 

Henry  Johnson,  Harry  E.  Johnson.  Stealing  a  flock  of  fifty 
sheep.    Awaiting  sentence. 

Eldorls  E.  Snow.    Rape.   Sentenced  seven  years  State  Prison. 

Joseph  A.  Bayers.    Perjury.    Defaulted  bail  in  lower  court. 

Harvey  E.  Blake.  Horse  thief.  Turned  over  to  Connecticut 
officers  ;  sent  to  State  Prison. 

Wm.  Clark,  Wm.  Connelly,  Joseph  Smith.  Felonious  assault. 
Awaiting  trial. 

George  W.  Wagner.  Rape.  Bound  over  to  superior  court ; 
committed  suicide  in  jail. 

Wm.  F.  Bowen.  Larceny  from  building.  Turned  over  to 
Connecticut  officers  ;  sentenced  to  four  years  in  State  Prison. 

John  Leonard.  Burglar  and  safe  blower.  Turned  over  to 
Connecticut  officers  ;  sentenced  to  four  years  in  State  Prison. 

George  Filleo,  Herman  Wyckles.  Larceny  from  building. 
Sent  to  Reform  School  during  minority. 

Edwin  C.  Beebe.    Larceny  from  building.    Awaiting  trial. 

Ansel  W.  Garfield.  Burglary.  Six  months  House  of  Cor- 
rection. 

John  W.  B.  Foster.    Burglary.    Four  years  in  State  Prison. 

Charles  B.  Gaffney,  Richard  McNott.  Burglary.  Sentenced 
to  Massachusetts  Reformatory. 

John  J.  Haggerty.  Arson.  Sentenced  to  Massachusetts  Re- 
formatory. 

Edson  H.  Norton.  False  pretences.  Sentenced  one  year  in 
House  of  Correction. 

Samuel  Chamberlin  Vining.  Horse  stealing.  Three  years 
State  Prison. 

Charles  D.  Currier.  Burglary.  Three  years  House  of  Cor- 
rection. 

David  Shuttle.    Burglary.    Three  years  House  of  Correction. 
Charles  'Lynes.    Common  thief  and  burglary.    Eight  years 
State  Prison. 

Raymond  Burion.  Horse  stealing.  Two  and  one-half  years 
House  of  Correction. 

Richard  Schenck.  Horse  stealing.  Two  and  one-half  years 
House  of  Correction. 

Francis  F.  Rose.    Larceny.    Sent  to  Concord  Reformatory. 
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Prank  Blair.  Breaking  and  entering.  Two  years  House  of 
Correction. 

Harry  Leonard,  alias  Bell,  Nevins,  Conners,  etc.  Three 
indictments.    Ten  years  State  Prison. 

Frank  E.  Miller.  Assault  with  intent  to  rape.  Seven  years 
State  Prison. 

Leander  C.  Leroy.  Breaking  and  entering,  also  larceny. 
Sent  to  Massachusetts  Reformatory. 

Charles  G.  Randall.  Breaking  and  entering,  also  larceny. 
Sent  to  Massachusetts  Reformatory. 

Peter  Roberts,  Jr.  Robbing  from  the.  person,  and  horse 
stealing.    Three  years  House  of  Correction. 

Christopher  Carter.    Horse  thief.    Four  years  State  Prison. 

Evan  T.  Reed.  Breaking  and  entering,  also  larceny.  Sent 
to  Massachusetts  Reformatory. 

Harvey  T.  Stanley.  Selling  mortgaged  and  leased  property. 
Sent  to  House  of  Correction. 

Joseph  P.  Welch.    Bail  bond.    Three  years  State  Prison. 

Hannah  W.  Roberts.  Abortion.  Four  years  in  Women's 
Prison. 

John  C.  Lowrey,  a  lias  Russell,  Lawler  and  Daymon.  Massa- 
chusetts Reformatory. 

Edgar  L.  Williams.  Embezzlement.  Turned  over  to  Boston 
officers. 

Edward  P.  Grant.  Breaking  and  entering.  One  year  House 
of  Correction. 

S.  Lee.    Burglary.    Three  years  in  House  of  Correction. 

Henry  P.  Tobey.  Larceny  from  building.  Sent  to  Massachu- 
setts Reformatory. 

George  E.  Robinson,  George  E.  Parkhurst,  Charles  A. 
Knight.    Burglary.    Found  guilty  ;  awaiting  sentence. 

Albert  Nightingale.  Selling  leased  property.  Ten  months 
House  of  Correction. 

John  W.  Jewett.    Arson.    Awaiting  trial. 

Timothy  J.  Callahan.    Fraudulent  insurance.    Awaiting  trial. 

Wm.  Anderson.  Larceny  in  building.  Three  years  State 
Prison. 

Thomas  Gay.  Breaking  and  entering.  Five  years  and  five 
months  State  Prison. 

Charles  Putnam.  Indicted  on  a  charge  of  abortion.  Await- 
ing trial. 

Herbert  W.  Gould.    Aiding  in  abortion.    Awaiting  trial. 
George  W.  Parsons.    Larceny  in  building.    One  year  three 
months  House  of  Correction. 
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George  Kendall.  Breaking  and  entering.  Three  years  and 
sLx  months  House  of  Correction. 

Albert  Keho.  Breaking  and  entering.  Fire  years  State 
Prison. 

Edward  H.  Norton*.    Forgery.    Awaiting  trial. 

James  Welch.  Breaking  and  entering,  three  counts.  Three 
years  State  Prison. 

James  Donovan.    Breaking  and  entering.  Probation. 

John- Barnes.  Breaking  and  entering.  Turned  over  tq  Provi- 
dence officers. 

Morris  Black.    Larceny.    Two  and  one-half  years  House  of 
Correction. 

Herbert  Fields.  Breaking  and  entering,  three  counts.  Massa-  • 
chusetts  Reformatory. 

Charles  Phelps.    Breaking  and  entering,  three  counts.  Massa- 
chusetts Reformatory. 

Walbrt  J.  Dattd.    Breaking  and  entering.  Massachusetts 
Reformatory. 

William  G.  Kirk t. and.    Adultery.    Awaiting  trial. 

William  Furgerson.    Breaking  and  entering.    Sent  before  the 
grand  jury. 

Patrick  J.  Smith.    Adultery.    Twelve  months  House  of  Cor- 
rection. 

Alberttne  M.  Commiskt.    Adultery.    Fourteen  months  House 
of  Correction. 

George  E.  Essex.  Larceny  of  horse,  harness  and  carriage. 
Five  and  one-half  years  State  Prison. 

Eugene  Sullivan.  Larceny  of  horse,  harness  and  carriage. 
Three  years  State  Prison. 

Thomas  Moore.  Breaking  and  entering,  two  counts.  Seven 
years  State  Prison. 

Robert  Condon.  Breaking  and  entering,  two  counts.  Await- 
ing sentence. 

Wm.  E.  Maguire.    Murder.    Awaiting  trial. 

Robert  Sweet,  Collins.  David  Carroll.    Breaking  and 

entering.    Placed  on_probation. 

Richard  Farrell.  Breaking  and  entering.  Held  for  grand 
jury. 

George  Mack.    Breaking  and  entering.    Held  for  grand  jury. 

Thomas  and  Frank  Black.  Conspiracy  to  defraud  the  sum  of 
$3,200.  Paid  the  sum  of  $4,200,  including  costs.  Awaiting  sen- 
tence. 

John  and  Basnet  Case.  Arson.  Sent  to  House  of  Correction. 
Fsank  Nelson.    Embezzlement.    Sent  to  House  of  Correction. 
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Hodges  Drayton,  alias  John  Simpson.  Larceny  of  team. 
Sent  to  House  of  Correction. 

Calvin  Miller.    Conspiracy  to  defraud.    Awaiting  sentence. 
Property  recovered  to  the  amount  of  $4,578. 2 1 . 

Consolidated  Statistical  Report. 
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36 

Obtaining  money  or  goods  by 

Bail  bond,       .  . 

2 

false  pretence, 

13 

Bastardy,  .... 

1 

Present  at  dog  fight, 

12 

Burial  of  body  without  permit, 

1 

Polygamy,  . 

1 

Criminal  negligence, 

1 

Prize  fighting, .  . 

3 

Capias,  

3 

Pool  selling,  . 

3 

Criminal  libel, 

1 

Peddling  without  license, 

1 

Cruelty  to  animals, . 

21 

Receiving  stolen  goods,  . 

5 

Common  nuisance,  . 

2 

Rape,  

4 

Defrauding  hotel-keeper, 

9 

Selling  mortgaged  property,  . 

1 

Disturbing  the  peace, 

25 

Selling  lottery  ticket, 

5 

Embezzlement, 

13 

Selling  poison  without  regis- 

Felonious assault,  . 

2 

tering,   

1 

Forgery,  

8 

Stubborn  child, 

3 

Fornication,  .... 

5 

Selling  oleomargarine,  . 

1 

Fighting  dogs, 

4 

Suspicious  person,  . 

1 

Gaming,  

5 

Sending  threatening  letter, 

1 

Highway  robbery,  . 

1 

Transfer  of  prisoner, 

25 

Horse  stealing, 

7 

Vagrancy,  . 

10 

Held  as  a  witness,  . 

2 

Violation  of  ticket-of -leave,  . 

3 

Insane,    .       .       .       .  . 

3 

Violation  of  liquor  law,  . 

25 

Incest,  

1 

Violation  of  insurance  law, 

6 

Idle  and  disorderly, 

2 

Violation  of  fishery  law, 

92 

Indecent  exposure  of  person, . 

1 

Violation  of  the  Lord's  Day.  . 

4 

Illegal  use  of  team, 

1 

Illegal  bathing, 

1 

578 
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The  Disposition  of  Forfeited  Liquors. 

It  is  made  my  duty,  by  chapter  100,  section  38  of  the 
Public  Statutes,  to  receive  from  the  respective  trial  justices 
and  courts  of  the  Commonwealth  all  liquors  forfeited  by  order 
of  said  justices  and  courts,  sell  the  same,  and  pay  over  the 
net  proceeds  to  the  State  treasurer.  Implements  of  sale  and 
furniture  used  in  the  sale  of  such  liquors  are  included  in  such 
disposition.  This  legislation  has  proved  to  be  effective  to  a 
considerable  degree  in  suppressing  the  illegal  sale  of  intoxi- 
cating liquor.  I  annex  a  schedule  showing  the  cities  and 
towns  from  which  the  liquor  has  been  received,  and  the 
quantity  that  has  been  turned  over  to  me  up  to  present  date. 


Forfeited  Liquors  from  Dec.  i,  1888,  to  Dec.  1,  1889. 


CP 

t«  I. 
o  s 

Spirituous. 

Malt. 

CITY  OR  TOWN. 

Sciz 

5 

■ 

so 

■ 

3 

CD 
jj 

■ 

c 

s 

C 

s 

a 

0 

C 

5 

3 

C 

5 

Andovev, . 

8 

12 

3 

2 

145 

2 

2 

Aver, 

10 

1 

1 

2 

162 

2 

Ashland,  . 

7 

1 

1 

1 

106 

1 

Attleborough,  . 

4 

3 

2 

3 

Arlington, 

1 

2 

Amesbury, 

10 

18 

2 

1 

20 

Abington, 

2 

13 

1 

1 

Boston,  . 

716 

561 

2 

1 

6,672 

1 

2 

Brockton, 

64 

141 

1 

1,562 

3 

1 

2 

Blackstone, 

18 

33 

961 

Beverly,  . 

6 

1 

2 

2 

6 

3 

Brookline, 

20 

4 

1 

2 

340 

1 

Berlin, 

4 

24 

1 

2 

26 

2 

Braintree, 
Barnstable, 

1 

1 

3 

1 

1 

4 

Bridgewater,  . 

3 

6 

2 

27 

2 

Boxford,  . 

1 

25 

Brookfield, 

7 

21 

3 

1 

30 

Clinton,  . 

5 

4 

3 

1 

2 

42 

Cambridge, 

32 

68 

2 

H 

189 

1 

Chelsea,  . 

56 

50 

3 

347 

2 

1 

2 

Cottage  City,  . 

1 

1 

2 

Charleraont,  . 

1 

2 

10 

Canton,  . 

6 

5 

3 

1 

2 

28 

2 

Concord,  . 

1 

1 

2 

Dedhara,  . 

3 

3 

1 

2 

1 

Danvers,  . 

1 

75 

Douglas, 

2 

4 

1 

2 

Deerfield, 

*| 

40 
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Forfeited  Liquors,  Etc. —  Continued. 


■5 

o  a 

Spirituocs. 

Malt. 

CITY  OR  TOWN. 

fa  * 
g  i. 

■X 

• 

|  ■ 

a 

* 

A 

5 
3 

■j 

- 

— 

— 

Easthampton,  . 

1 

- 



1 

3 

5 

— 

- 

- 

Easton,  . 

6 

2 

- 

— 

12 

1 

— 

— 

Framingharn,  . 

21 

12 

1 

- 

H 

101 

2 

1 

2 

Fall  River, 

20 

2 

- 

1 

297 

2 

1 

2 

Fitch  burg, 

13 

13 

2 

1 

I 

292 

1 

1 

1 

Franklin,. 

1 

- 

1 

- 

- 

- 

— 

Greenfield, 

1 

- 

- 

1 

- 

— 

- 

— 

— 

Grafton,  . 

2 

- 

— 

3 

- 

— 

— 

- 

Gardner,  . 

1 

- 

— 

- 

•  ■  — 

- 

— 

— 

Gloucester, 

32 

4 

1 

n 

47 

— 

1 

— 

Great  Barrington,  . 

1 

- 

- 

- 

- 

— 

— 

TT  .I'll 

Haverhill, 

53 

109 

2 

248 

- 

— 

- 

Holyoke. . 

26 

115 

1 

- 

- 

581 

1 

1 

- 

Hyde  Park, 

4 

3 

3 

- 

- 

16 

1 

— 

- 

Hudson,  . 

2 

- 

— 

- 

- 

13 

2 

- 

— 

Hopkinton. 

2 

44 

3 

1 

- 

18 

9 

- 

1 

Harwich, . 

2 

- 

3 

1 

i 

- 

- 

— 

2 

Ipswich,  . 

2 

1 

- 

- 

- 

20 

— 

- 

- 

Lawrence, 

136 

379 

3 

1 

4.49(5 

2 

1 

Lowell,  . 

64 

65 

2 

- 

1.320 

1 

— 

- 

Lynn, 

56 

75 

1 

1 

- 

317 

3 

- 

- 

Lancaster, 

5 

39 

3 

- 

8 

- 

— 

- 

Lexington, 

1 

8 

2- 

- 

6 

0 

1 

— 

Lynntield, 

3 

1 

o 

1 

- 

- 

2 

- 

— 

Marblehead,  . 

7 

16 

2 

1 

- 

7 

1 

- 

2 

Mendon,  . 

1 

3 

2 

- 

- 

- 

— 

Medford, . 

12 

4 

1 

- 

64 

3 

1 

3 

Milford,  . 

22 

74 

1 

- 

2 

213 

- 

1 

1 

Marlborough,  . 

1 

- 

3 

- 

- 

11 

- 

— 

Melrose,  . 

3 

5 

- 

- 

2 

- 

- 

Miaaleborouffh, 

1 

— 

- 

- 

2 

130 

- 

- 

Montague, 

1 

Methuen,  t 

2 

5 

3 

_ 

I 

22 

- 

- 

- 

Med  way, . 

2 

2 

- 

- 

- 

- 

- 

- 

- 

Marshfield, 

3 

5 

2 

- 

- 

110 

- 

Millis, 

1 

- 

- 

- 

2 

- 

— 

: 

: 

Maiden.  . 

36 

30 

— 

1 

451 

1 

i 

- 

New  Bedford, . 

16 

S 

3 

- 

ll 

93 

3 

— 

2 

Newburyport, . 

8 

1 

2 

1 

2 

4 

j 

2 

Newton,  . 

34 

.  18 

2 

1 

2 

150 

2 

i 

2 

Northampton,  . 

1 

2 

13 

Norwood, 

2 

i 

o 

Needham, 

3 

3 

1 

i 

2 

183 

_ 

Northborough, 

2 

11 

3 

1 

" 

41 

2 

Natick,  . 

15 

2 

3 

19 

a 

North  Attleborough, 

14 

24 

3 

1 

2 

119 

1 

i 

North  Adams, . 

13 

41 

1 

1 

_ 

51 

i 

North  Brookfield,  . 

11 

1 

162 

2 

Peabodv, . 

13 

8 

o 
o 

2 

38 

~1 

Pittstield, 

9  j 

o 

2 

1 

98 

2 
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Forfeited  Liquors,  Etc.  —  Concluded. 


■ 

:  a 

Spirituous. 

Malt. 

CITY  OR  TOWX. 

U  N 

S  9 

00 

3 

so 

9 

n 

— 

3 

O 

■ 

i 

3 
*3 
0 

•c 

ct 

•5 

£ 

O 

3 

a 

5 

- 

o> 

Sh 

rl}  mouth, 

4 

3 

1 

_ 



35 

2 



_ 

Pepperell, 

5 

1 

Provincetown, . 

4 

7 

3 





15 

2 

_ 

_ 

Kenobotn, 

1 

1 

3 





_ 

_ 

Kanaolpn,       .  . 

1 

_ 

_ 

21 







.T>  _  „1_1  1 

Rockland, 

3 

_ 

1 

3 

20 







Rockport, 

1 



_ 

31 





_ 

Revere,  . 

20 

6 

3 

1 

1 

90 

2 

1 

2 

o  

Spencer,  . 

10 

64 

1 



2 

12 

2 

1 

_ 

Salem, 

17 

11 

1 

1 

45 

2 



3 

Somerville, 

o  c 
OO 

22 

2 

1 

3 

118 

1 

1 

2 

bpringneld, 

61 

41 

1 

638 

1 

1 

- 

Salisbury, 

1 

_ 

2 

3 

— 

Sterling,  . 

1 



1 

_ 

2 

_ 

_ 

_ 

_ 

South  borough, 

3 

_ 

2 





20 

2 

1 

_ 

Sunderland, 

1 



1 



43 

2 

_ 

Shirley,  . 

1 

1 

o  

Saugus,   .  . 

1 



1 

1 



_ 

_ 

_ 

Sherborn, 

1 





2 

_ 

_ 

Stoughton, 

2 

1 

3 

1 

2 

110 



_ 

_ 

Stoneham, 

4 

1 

3 

1 

1 

1 

1 

_ 

launton,  . 

3 

3 

3 

1 

2 



3 

_ 

Quincy,  . 

3 

1 

1 

2 

35 

_ 

_ 

Upton, 

4 

_ 

1 

1 

_  ; 

72 

2 

_ 

_ 

Waltham, 

12 

56 

_ 

1 

_ 

28 

_ 

_ 

_ 

Woburn,  . 

A  O 

48 

63 

2 



102 

2 



_ 

Worcester,      .  . 
Westneld. 

llo 

54 

2 

1 

2 

751 

2 

1 

2 

2 

88 

2 

_ 

West  Boylston, 

3 

2 

- 

1 

25 

2 

- 

- 

Wrenthara, 

3 

6 

Winchester, 

4 

2 

-  20 

2 

Wa  viand, 

1 

2 

2 

_ 

_ 

Walpole,  . 

1 

7 

Winthrop, 

1 

1 

2 

2 

5 

2 

1 

Westborough, . 

2 

24 

Wareham, 

3 

12 

~ 

1 

1 

Whitman, 

1 

1 

Wakefield, 

11 

4 

2 

15 

2 

Warren,  . 

12 

1 

1 

1 

I1 

74 

1 

2,117 

2,657 

1 

2i 

23,189 

3 

1  H 

1890.] 


PUBLIC  DOCUMENT  — No.  32. 


459 


Total  of  Forfeited  Liquors  received  under  Chapter  100  of  the 
Public  Statutes. 


Number 
of 

Seizures. 


Malt 
Liquors. 


Spirituous 
Liquors. 


1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 


1,824 
1,579 
1,472 
747 
751 
923 
1,142 
806 
1,096 
898 
1,602 
1,506 
1,817 
2,117 


30,872|| 
15,825|| 
16,650i£ 

8.481A 
7,102ft 

10,326if 

12,220if 

6,487ft 
ll,077|i 

9,261 
14,639ft 
16,109*3 
17,569H 


5,198ft 

4,564/j 

2,614 

1,314|| 

2,213ft 

2,360ft 

3,301ft 

1MW 

1,928M 

1,390 

2,408i| 

2,248ft 

3,077ft 

2,657ft 


36,070ft 
20,390ft 
19,265ft 
9,746ft 
9,315ft 
12,686ft 
15,522ft 
8,029ft 
13,006ft 
10,652ft 
17,048|1 
18,358ft 
20,646  ft 
25,847ft 


Liquors,  and  vessels  containing  the  same,  that  have  been 
seized  and  forfeited  by  virtue  of  said  act,  I  have  sold,  and 
paid  to  the  treasurer  of  the  Commonwealth  the  sum  of 
$2,001.54  received  from  such  sales. 

Appropriation  and  Expenditures. 


Appropriation. 

Expended. 

Compensation  of  officers,  .... 
Travel,  

Amount  expended  less  than  appropriation, . 

$50,000  00 
18,600  00 
3,500  00 

$49,991  59 
17,267  60 
3,282  01 

$72,100  00 

§70,541  20 

$1,558  80 
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Roster  of  the  Massachusetts  District  Police. 

Chief  of  District  Police,      ....      RUFUS  R.  WADE. 
Inspectors  of  Factories  and  Public  Buildings. 

NAME.  District  Assigned.  Residence. 


!  Northern,  . 
I  Western, 

Middle, 

Eastern, 

'  Suffolk  County, 
I  Southern,    .  ■ 
!  Suffolk  County, 
j  Suffolk  County, 

South-eastern, 

Special  duty, 
i  Eastern, 
j  South-eastern, 
j  Suffolk  County, 

Suffolk  County, 

Southern, 

Western, 

Berkshire  and  Franklin 
Counties,  . 

Middle, 

Northern, 

Berkshire  and  Franklin 
Counties,  . 


Arlington. 

Springfield. 

Worcester. 

Salem. 

Watertown. 

Fall  River. 

East  Boston. 

Roslindale. 

Dedham. 

Beverly. 

Marblehead. 

Jamaica  Plain. 

Boston. 

Boston. 

Haverhill. 

Springfield. 

North  Adams. 

Worcester. 

Wakefield. 

Chicopee  Falls. 


John  T.  White,  . 
Warren  S.  Buxton, 
Joseph  M.  Dyson, . 
Samuel  C.  Hunt,  . 
J.  H.  L  Coon, 
H.  A.  Dexter, 

E.  Y.  Brown, 
J.  A.  Moore,  . 

J.  H.  Chadwick,  . 
A.  J.  Cheney, 

F.  A.  Osgood, 
Lemuel  Pope, 
Isaac  S.  Mullen,  . 
Joseph  Halstrick, . 
D  W.  Hammond, . 
John  L.  Knight,  . 
F.  W.  Merriam,  . 

Justin  B.  Willard, 
E.  D.  Eldridge,  . 
Frank  H.  Morton, . 


Josiah  A.  Bean,  . 
Frederick  A.  Rhoades, 
Joseph  E.  Shaw,  . 
Moulton  Batchelder, 
George  C.  Pratt,  . 
George  F.  Seaver, . 
David  H.  Hayter,  . 
Moses  H.  Pease,  . 
Benson  Munyan,  . 
Jephanus  W.  Whitney, 
Franklin  E.  Emery,  *  . 
W.  H.  Proctor,  . 


Detective  Department. 


.  Northern, 

.  Suffolk, 

.  Eastern, 

.  |  Eastern, 

.  South-eastern, 

.  Southern, 

.  Middle, 

,  Western, 

.  North-western, 

.  Northern,  . 

.  Middle, 

.  Special  duty, 


.  Natick. 

.  Maiden. 

.  Lynn. 

.  Lawrence. 

.  North  Abington. 

.  Taunton. 

.  Worcester. 

.  Lee. 

.  |  Northampton. 

.  Medford. 

.  Hyde  Park. 

.  Swampscott. 


Clerk  of  District  Police  —  James  P.  Campbell. 
Storehouse  of  the  Chief  of  the  District  Police  —  65  Bowdoin  Street 
Boston. 
Clerk  —  Belle  C.  Davis. 

Central  Office  —  Commonwealth  Building,  Boston,  Mass. 
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Conclusion. 

The  importance  of  many  of  the  matters  treated  of  in  this 
report  must  be  my  excuse,  if  I  need  any,  for  its  extreme 
length.  I  have  endeavored  to  present  a  complete  record  of 
the  department  for  the  year  1889,  and  I  have  added  statisti- 
cal tables  which  comprise  those  details  which  can  in  no 
better  way  be  given. 

I  am  gratified  to  be  able  to  report  that  the  discipline  of 
the  force  leaves  nothing  to  be  desired.  Its  workings  have 
been  in  harmony,  and  the  officers  have  shown  an  earnest 
purpose  to  meet  the  just  expectations  of  the  Chief  Executive 
of  the  Commonwealth  and  of  their  immediate  chief.  That 
the  Massachusetts  District  Police  possesses  the  confidence  of 
all  good  citizens  and  of  all  those  in  authority,  is  encouraging 
to  every  member  of  the  force.  This  high  standard  it  shall 
ever  be  my  duty  and  my  pride  to  maintain.  I  am  under 
obligation  to  the  law  department  of  the  State  government, 
and  I  beg  the  privilege  of  placing  upon  record  my  sense  of 
indebtedness  to  the  Honorable  the  Attorney  General  and  his 
assistants,  who  have  kindly  advised  me  when  I  have  sought 
their  counsel. 

Respectfully  submitted, 

RUFUS  R.  WADE, 

Chief  of  the  Massachusetts  District  Police. 
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